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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATED WATER-QUALITY UNITS--Continued

Multiply By To obtain
T e es
foot squared per day 0.0929 meter squared per day
[((ft3/d)/ft?) ft or ft2/d]
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acre-foot per year (acre-ft/yr) 1,233 cubic meter per year
inch per year (in/yr) 25.4 millimeter per year
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°C
°F

5/9 (°F - 32)
9/5 (°C) + 32
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Datum of 1929--A geodetic datum derived from a general adjustment of the first-
order level nets of the United States and Canada, formerly called Sea Level Datum
of 1929.

Abbreviated water-quality units used in this report:
pg/L  micrograms per liter
uS/cm microsiemens per centimeter at 25 °C
mg/L milligrams per liter

Acronyms used in this report:
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MCL Maximum Contaminant Level
SMCL Secondary Maximum Contaminant Level
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HYDROGEOLOGY OF THE HELENA VALLEY-FILL AQUIFER SYSTEM,
WEST-CENTRAL MONTANA

By

David W. Briar and James P. Madison

ABSTRACT

The valley-fill aquifer system underlying the Helena Valley in west-
central Montana is the sole source of domestic water supply for about
13,000 residents. Quaternary valley f£fill in the study area forms a
gently sloping alluvial plain about 8 miles square. Surface water enters
the valley principally from Prickly Pear, Tenmile, Sevenmile, and Silver
Creeks and from flow in irrigation canals that has been diverted from the
Missouri River. The principal surface- and ground-water discharge point
is Lake Helena.

The Helena Valley is bounded by folded and fractured sedimentary,
metamorphic, and igneous bedrock of Precambrian to Cretaceous age and is
underlain by an estimated 6,000 feet of valley fill. This valley fill is
composed primarily of fine- and coarse-grained Tertiary sediments
unconformably overlain by about 100 feet of Quaternary alluvium. The
upper few-hundred feet of valley fill is composed of complexly stratified
lenses of cobbles, gravel, sand, silt, and clay. Lateral discontinuity
of fine-grained layers allows hydraulic interconnection of water-yielding
zones, which function as one complex aquifer system.

Horizontal hydraulic conductivity of water-yielding zones in the
valley £fill 1is about 200 feet per day. Vertical hydraulic conductivity
is 1-3 orders of magnitude less.

The potentiometric surface of near-surface valley fill depicts flow
from the south, west, and north margins of the valley toward Lake Helena.
Flow is sub-parallel to sediments on the east side of the study area.
Seasonal fluctuations in water level do not significantly alter the shape
of the potentiometric contours.

Recharge is through infiltration of streamflow, leakage from
irrigation canals, infiltration of excess irrigation water, and inflow
from fractures in bedrock. Discharge is through leakage to streams and
drains, upward leakage to Lake Helena, and withdrawals from wells.

Coarse~-grained, near-surface deposits could allow rapid infiltration
of surface contaminants. The aquifer system is most susceptible to
potential contamination where the hydraulic gradient is downward and
vertical permeability allows downward flow.

Results of analyses of water samples from wells completed in the
valley £ill indicate calcium bicarbonate type water having a median

dissolved-solids concentration of 286 milligrams per liter. Major-ion
concentrations increase slightly downflow in the aquifer system. None of
the water samples analyzed for volatile compounds, semi-volatile

compounds, or pesticides indicate significant contamination by organic
compounds in the aquifer system. :

INTRODUCTION

The Helena Valley is located in west-central Montana north and east of the city

of Helena (fig. 1). The valley-fill aquifer system underlying the valley is the
sole source of domestic water supply for about 13,000 residents (W.I. Selser, Lewis
and Clark City-County Health Department, oral commun., 1991), and almost 60 percent
of the domestic and public-supply wells used by these residents are less than 70 ft
Continued population growth will result in additional contaminant load to

1
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the shallow parts of the aquifer system from increased septic-tank density,
industrial-waste discharge, landfills, accidental spills, and other effects of
human activity. Although deeper parts of the aquifer system are potential sources
of water for additional irrigation, industrial, and municipal supply, increased
pumping from deeper =zones could alter flow paths and cause downward migration of
near-surface contaminants.

From July 1989 through July 1991, the U.S. Geological Survey, in cooperation
with the Lewis and Clark City-County Health Department, conducted a study of the
aquifer system beneath the Helena Valley. The study was designed to expand
knowledge of the ground-water system through a systematic program of data col-
lection, research, and analysis. The results of the study will be useful to the
development of a comprehensive management program for the use and protection of the
ground-water resources of the Helena Valley.

Purpose and Scope

This report, which presents the study results, describes the hydrogeology of
the valley-fill aquifer system. Specific objectives were to:

1. Describe the geometry and the hydraulic characteristics of the aquifer
system.

2. Define the potentiometric surface and the direction of ground-water flow.

3. Locate and quantify sources of ground-water recharge and discharge
including surface- and ground-water interactions.

4. Characterize the water quality in terms of susceptibility of the aquifer
system to contamination and in terms of concentrations, distribution, and
sources of major ions, trace elements, and organic compounds.

To determine the geometry and stratigraphy of the valley-fill aquifer system,
and to identify any spatial trends in the data, well-completion reports on file
with the State of Montana were entered into a GIS. About 1,400 drillers’ logs were
collected for the study area. In addition, the U.S. Geological Survey and the
Montana Bureau of Mines and Geology augered 23 test holes in the valley fill. The
augered test holes were cased with 2- or 4-in. diameter polyvinylchloride pipe and
5 to 10 ft of screen. Thirty wells, some existing prior to this study and some
augered and cased during this study, formed "nested sites." Nested sites consisted
of one shallow well and one or more deeper wells at the same general location.

To determine the hydraulic characteristics of the aquifer system, constant-
discharge aquifer tests were conducted at seven sites. The results were analyzed
using various techniques.

An 84-well monitoring network was established for the measurement of water
levels in the aquifer system. Four of these wells were equipped with continuous
water-level recorders.

Continuous-record streamflow-gaging stations were established at three sites in
the study area. In addition, streamflow was measured periodically at 14 other
stream sites in the study area. The resulting data were used to determine surface-
water inflow to and outflow from the study area.

A digital three-dimensional ground-water flow model was developed for the study
area. The purpose of the model was to test the conceptualization and validity of
the water budget of steady-state flow in the valley-fill aquifer system.

Water samples were collected from 93 wells and analyzed onsite for nitrate
concentration; specific conductance and pH were measured onsite at these and an
additional 18 wells during the study. Samples were collected from 47 wells for
laboratory analysis of major-ion and trace-element concentrations. Also, water
samples from 39 wells and 1 open drain were analyzed for volatile organic
compounds, semi-volatile organic compounds, and (or) pesticides.
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Data from well inventories, streamflow-gagin stations, and water-level and
water—quality monitoring networks were entered into a computerized data base to
supplement data collected during previous studies. That data base can be used as
the basis for establishing long-term water-level and water-quality monitoring
networks and for identifying and assessing future changes in the physical and
chemical aspects of the aquifer system.

B . I . .

The geology of the Helena Mining District and the northern part of the Boulder
batholith was described by Knopf (1913, 1963). ardee and Schrader (1933) reported
on the metalliferous deposits of the Hele mining area. The seismicity and
faulting of the Helena area were described by Freidline and others (1976), Reynolds
(1979), Schmidt (1977, 1986), Stickney (1978, 1987), and Stickney and Bartholomew
(1987). Lorenz and Swenson (1951) first described the water resources of the
Helena Valley. The ground-water quality beneath the valley was described by Wilke
and Coffin (1973). Depth to the water table and area inundated by the June 1975
flood were investigated by Wilke and Johnson (1978). Moreland and Leonard (1980)
evaluated the shallow aquifers beneath the valley.

designated by a location number, which is based on the rectangular system for the
subdivision of public lands (fig. 2). The number consists of as many as 14
characters and is assigned according to the location of the site within a given
township, range, and section. The first three characters specify the township and
its position north (N) of the Montana Base Line. The next three characters specify
the range and its position west (W) of the Montana Principal Meridian. The next
two characters indicate the section. The next three or four characters indicate
the position of the site within the section. The first letter denotes the quarter
section (l60-acre tract); the second, the quarter-quarter section (40-acre tract);
the third, the quarter-quarter-quarter section (l0-acre tract); and the fourth, the
quarter-quarter-quarter-quarter section (2 1/2-acre tract). The subdivisions of
the section are numbered A, B, C, and D in a counterclockwise direction beginning
in the northeast quadrant. The last two characters form a sequence number that is
assigned on the basis of order of inventory within that tract. For example, the
location number 11NO3W21BBAAQl represents the first well inventoried in the
NE1/4 NE1/4 NW1/4 NW1/4 sec. 21, T. 11 N., R. 3 W.

The location of wells, test holes, anj streamflow-measurement sites is
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GEOGRAPHY

The Helena Valley is an intermontane basin in the north-central part of the
Northern Rocky Mountains physiographic province. The Continental Divide, which

\
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Well [INO3IW2/B8BAAO/

Figure 2.--Location numbering system.

separates the Missouri and Columbia River drainages, is located about 15 mi west of
the valley.

Physiography
Quaternary valley fill forms a gently sloping alluvial plain in the Helena
Valley that measures about 8 mi square. The alluvial plain is bounded by pediments

and alluvial fans that descend from the Elkhorn Mountains and Boulder batholith to
the south, the Scratchgravel Hills to the west, and the Big Belt Mountains to the
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north (fig. 1). A line of low, rolling hills coiposed of poorly consolidated fine-
grained sediments forms the Spokane Bench on the east. The lowest altitude of the
Helena Valley is 3,650 ft at Lake Helena near the northeast corner of the basin.
Lake Helena, formed by backwater from Hauser Lake on the Missouri River, is the
primary discharge point for surface and ground water from the basin. The highest
altitude of wvalley fill is about 4,000 ft along the south and west margins of the
valley.

Climate

The Helena Valley has a semiarid climate that is typical of areas in Montana
east of the Continental Divide. Average annual precipitation is 11.37 in. at the
Helena WSO weather station (National Oceanic| and Atmospheric Administration,
1982a), which is located at the Helena Regional Airport in the south-central part
of the valley (fig. 1). Precipitation at high altitudes of the drainage basins
tributary to the Helena Valley can exceed (30 in/yr (fig. 3). May and June
typically have the greatest monthly precipitation and combined account for about
one-third of the annual precipitation. Average annual free-water-surface evapo-
ration at the Helena WSO weather station is about 35.5 in. (National Oceanic and
Atmospheric Administration, 1982c), which is three times the average annual
precipitation. Daily air temperatures have an annual range from about -35 to 100
°F. Mean monthly air temperature and precipitation at the Helena WSO weather
station are shown in figure 4.

Streamflow

Four principal streams flow into the Helena :Valley: Prickly Pear, Tenmile,
Sevenmile, and Silver Creeks (fig. 1). The largest of these streams is Prickly
Pear Creek, which, with its tributary McClellan Creek, drains about 241 mi2 of the
Boulder batholith and Elkhorn Mountains to the south. Monthly mean flow for
Prickly Pear Creek for April 1990 through March 1991 was determined at project site
09N02W07BCAAQl by statistical correlation using techniques described by Parrett and
others (1989). Daily mean flows at the gaging station on McClellan Creek
(06061900), Jjust upstream from the project site, for the period April 1990 through
September 1990 were added to concurrent daily mean flows at the long-term gaging
station on Prickly Pear Creek (06061500), about 3 mi upstream from the project
site, and the sums were correlated with the daily mean flows at the long-term
gaging station. The resultant equation relating flow at the project site on
Prickly Pear Creek to flow at the long-term gaging station was used to calculate
monthly mean flow at the project site from|monthly mean flow at the long-term
gaging station. Annual mean flow for April 1990:through March 1991 at the project
site was determined to be 33,600 acre-ft by summing the monthly flow volumes (table
1) . At the long-term gaging station on Prickly Pear Creek, the annual flow for
April 1990 through March 1991 was about 70 percent of the long-term mean annual
flow based on 54 years of record. Similarly, the April 1990 through March 1991
annual flow at the project site is presumed to be about 70 percent of the long-term
mean annual flow (48,000 acre-ft).

The second largest stream, Tenmile Creek, has a drainage area of about 98 mi2,
at project gaging station 10N04W22CDCDOl. Monthly mean flow at the project gaging
station was determined from the flow record for April 1990 through October 1990 and
for March 1991. For the remaining months from |April 1990 to March 1991, the
project gaging station was not in operation, and | monthly mean flows were determined
by gorrelation. In this instance, all available daily mean flows for the project
gaging stations were correlated (Parrett and others, 1989) with concurrent daily
mean flows at the long-term gaging station on Tenmile Creek (06062500) near the
headwaters of the drainage. The resultant equation was used to calculate monthly

mean flow at the project station for November 1990 through February 1991. Annual
mean Flow for April 1990 through March 1991 at the project gaging station was
determined to be 16,400 acre-ft by summing the monthly mean flows (table 1). At

the long-term gaging station, the annual mean flow for April 1990 through March
1991 was about 88 percent of the long-term mean annual flow based on 75 years of
recgrd. The annual mean flow for April 1990 through March 1991 at the project
gaging station is also presumed to be about 88 percent of the long-term mean annual
flow (18,600 acre-ft).



1ee

: '//\ ‘ r L4 \
Missouri River

H
>  (Houser Lake)

nzes'
L 1)

4e°45'6
(&)
\(O
e

-
/Study area
boundary
/o?
. Heleno Volley
Reguloting

X [?ese/voir

i N

’ N 3

EASTA "\. &

HELENA -“l
N—w17
4

..

\ x
| $ 3 :
¢ O
46°30'C F
\4

()
8
Me C'/g//o -
h3

[
Y
AN
=
=
\
< %..;' s
J

EXPLANATION

D APPROXIMATE SURFACE EXTENT OF
HELENA VALLEY-FILL AQUIFER
(o] | 2 3

2 3 4 5 KILOMETERS

4 5 MILES

SYSTEM
| G | {(NE OF EQUAL AVERAGE ANNUAL o 1
PRECIPITATION BASED ON [94I-70
PERIOD OF RECORD--Intervals 2 and

10 inches

e oo =—— DRAINAGE BASIN BOUNDARY
Figure 3.--Average annual precipitation in drainage basins tributary to the
Data from U.S. Soil Conservation Service (1977).

Helena Valley.
7



PRECIPITATION, IN INCHES

TEMPERATURE, IN DEGREES FAHRENHEIT

80

70

60

50

40

30

20

10

3.5

3.0

2.5

2.0

1.5

il ]
o :
®
] | B
M T N
e L4 -8 °
Y . ® ..
1] e [ | | |
e —
-8 ——
- e
.
JASONDIJFMAMJIJASONDIJFMAMIJIJ
1989 1990 1991
1 r1 T 1T T T 1T 1T 11 T 1 T 1T T T 1T T T T
‘ ®
.
~e—

|

o

1989 1990

EXPLANATION

JASOND[JFMAMJJA}SONDIJFMAMJJ

1991

FOR PERIOD OF RECORD (1951-80)

D MEAN MONTHLY TEMPERATURE |[OR PRECIPITATION

® MONTHLY MEAN TEMPERATURE OR PRECIPITATION
DURING STUDY (JULY 1989—JULY 1991)

|

Figure 4.--Monthly air temperature and pﬁecipitation for the study

period and the period of record at Helena.

Data from

National Oceanic and Atmospheric Administration (1982a).

8




Table 1.--Estimated monthly mean and annual mean streamflow!
for April 1990 through March 1991

Locaticen Streamflow, in acre-feet
number of
streamflow-
measurement Annual
Creek site Apr May June July  Aug Sept Oct Nov Dec Jan Feb Mar (rounded)

Prickly Pear  O09NO2WO7BCAAO1 4,800 7,350 7,130 2,600 2,330 1,550 1,490 1,460 1,110 970 1,240 1,530 33,600

Tenmile 10NO4W22CDCDO1 4,150 4,760 3,940 680 640 260 250 350 340 340 320 330 16,400
Sevenmile 10NO4WC4CACCO1 430 740 920 430 220 120 280 210 210 210 190 310 4,300
Silver 11NO4W21ADADO1 140 420 440 200 97 70 66 S1 44 36 33 53 _1,600
Total (rounded) 9,520 13,300 12,400 3,910 3,290 2,000 2,090 2,070 1,700 1,560 1,780 2,220 56,000

!Ccalculations by James A, Hull, Helena office, U.S. Geological Survey.

On the west side of the study area, Sevenmile Creek drains about 47 mi? at the
project gaging station (10NO4W04CACC0l). Monthly mean flow for April 1990 through
October 1990 and for March 1991 was determined from project-station records. As
was true for Tenmile Creek, monthly mean flows for November 1990 through February
1991 were determined by correlation of all available daily mean flows at the proj-
ect gaging station with concurrent daily mean flows at the long-term gaging sta-
tion on Tenmile Creek (06062500). The annual mean flow of Sevenmile Creek for
April 1990 through March 1991 at the project gaging station was determined to be
4,300 acre-ft (table 1). ©On the basis of data from the long-term gaging station on
Tenmile Creek, the annual mean flow was presumed to be 88 percent of the long-term
mean annual flow (4,900 acre-ft).

Equations developed by Parrett and others (1989) relating long-term mean month-
ly flow to channel width were used to calculate long-term mean monthly flow for
Silver Creek near where it enters the area of the valley-fill aquifer. Because
data from long-term gages on Prickly Pear Creek and Tenmile Creek indicated that
the annual mean flow for April 1990 through March 1991 was about 70 percent and 88
percent, respectively, of the long-term mean annual flow, the annual mean flow for
Silver Creek for the same period was presumed to be about 80 percent of the long
term mean annual flow. Consequently, each calculated long-term mean monthly flow
for Silver Creek -was multiplied by 0.80 to provide estimates of the monthly mean
flows for April 1990 through March 1991. The estimated annual mean flow for this
period for Silver Creek was 1,600 acre-ft (table 1).

Intermittent streamflow in the gulches just south of Helena and ephemeral run-
off from hillsides adjacent to the valley fill also supply surface water to the
valley. Intermittent streamflow in the gulches south of Helena is captured by
infiltration galleries and is pumped to tank reservoirs of the Helena water-supply
system. Ephemeral runoff from hillsides adjacent to the valley fill supplies only
a minor quantity of flow, mostly during periods of substantial precipitation.

In addition to natural streamflow to the valley, water from the Missouri River
is diverted to the Helena Valley Regulating Reservoir and then released to an ex-
tensive network of irrigation canals. These irrigation canals distribute water to
most of the central part of the valley. On average, 63,100 acre-ft of irrigation
water is diverted into the Helena Valley from the Missouri River during the irri-
ggsion season (J.A. Foster, Helena Valley Irrigation District, written commun.,

). )

HYDROGEOLOGY

Ground-water flow in the Helena Valley 1is strongly controlled by the
orientation and hydraulic character of the geologic units in the area. The geology
of the Helena area can best be understood from the context of the structural and
depositional history of the northern Rocky Mountains region.



|
The Helena Valley is a topographic and structural intermontane basin surrounded
and underlain by folded and fractured sedimentary, metamorphic, and igneous rocks
of Precambrian to Cretaceous age. The geology has been described in detail in
reports by Knopf (1913), Lorenz and Swenson (1951), Knopf (1963), and Schmidt
(1977, 1986).

The Helena basin probably originated from a broad regional basin that began to
form about 50 million years ago during the Eocene Epoch when east-west extensional
tectonic movement began to pull apart the mountains formed during Late Cretaceous
and early Tertiary time (Fields and others, 1985). As a result of regional exten-
sion, the bedrock floor of the regional basin began to drop along steeply dipping
normal faults. About 16 million years ago, during middle Miocene time, renewed
faulting and basin subsidence divided the [regional basin into several smaller
basins, one of which is the present-day Helena sin (Fields and others, 1985, p.
12). The rate of subsidence has varied throughout development of the Helena basin
and to some degree is still proceeding. Gravity-survey data (Noble and others,
1982) indicate that the bedrock floor of the Helena basin is about 6,000 ft beneath
land surface near Lake Helena and rapidly becomes shallower to the southwest, thus
defining a northwest-trending half-graben structure.

The character of the thick sequence of layered valley fill that underlies the
Helena Valley is closely related to the geologic evolution of the Helena basin.
Although little information is available regarding the stratigraphy of valley £ill
in the deeper parts of the basin, the depositional history interpreted in other
intermontane basins in western Montana is probablly representative of the Helena
basin as well. On this basis, the oldest unconsolidated deposits of the Helena
Valley unconformably overlie bedrock at the base of the valley-fill sequence.
These deposits are probably composed of a relatively thin section of coarse con-
glomerate and fanglomerate sediments deposited during the initial development of
the ancestral regional basin. Unconformably overlying the coarse basal layer is a
thick sequence of predominantly fine-grained lacustrine ash and volcaniclastic
sediments with 1local 1lenses of gravel and cpbarse-grained alluvial-fan deposits
adjacent to the basin margins. These fine-grainEd sediments were deposited in the
ancestral regional basin and are probably equivalent to the Miocene Renova Forma-
tion of the Bozeman Group. The depth of the top of these fine-grained sediments in
the central part of the present-day valley-fill sequence is unknown. However, the
fine-grained sediments comprising most of the Spokane Bench may represent the upper
part of these Renova-equivalent deposits.

ancestral regional basin, fine-grained sediments were eroded, folded, and tilted
before being buried by a thick sequence of locallly derived fine- to coarse-grained
sediment that was transported into the basin. These overlying Miocene sediments
are probably equivalent to the Sixmile Creek Formation of the Bozeman Group.
Sixmile Creek sediments typically include lpcally coarse fan and debris-flow
deposits, ephemeral-stream deposits, and lacustrine clay and siltstone. These
coarse~-grained sediments are exposed in some locations along the Spokane Bench and
probably lie about 100 ft beneath the surface ofl the Helena Valley.

|

The present valley floor began to form about 5 million years ago during the

Pliocene Epoch as extensive pediments developed along the south, west, and north
sides of the wvalley. The pediment-building processes eroded bedrock along the
mountain front and deposited thick wedges of grabel along the toe of the pediments.
Finally, OQuaternary to Holocene streams deposited channel-fill and alluvial-plain
sediments across the gently sloping surface of the central valley. These

-

|

As renewed faulting during the Miocene creEted the Helena basin from the

stratified Quaternary alluvial deposits are composed of a gradational sequence of
cobbles, gravel, sand, silt, and clay.

Pleistocene glaciation also affected the Helena Valley. Alpine glaciation in
the headwaters of Prickly Pear and Tenmile Creeks (Ruppel, 1962) increased the
coarse sediment load of the creeks tributary to the valley and may have enhanced
the transport of coarse sediment into and across the wvalley through increased
stream discharge during spring melting and drhining of ice-dammed glacial lakes.
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Table 5.--Results of analyses for volatile organic compounds in water samples collected January through June 1991

{Equipment: E, existing plumbing system at site; G, grab sample; S, portable submersible sampling pump and hose.
Sample type: D, duplicate; F, field; P, primary; T, trip blank. Laboratory: A, Energy Laboratories, Inc.,
Billings, Mont.; B, Chemistry Laboratory Bureau, Montana Department of Health and Environmental Sciences,
Helena, Mont. Compound: N, none. Abbreviation: ug/L, micrograms per liter. Symbol: --,
concentration less than minimum reporting level or not applicable]

Sample Equipment Compound with concen- Concen-

collection used to Sample Labo- tration exceeding mini- tration

Location number date obtain sample type ratory mum reporting level (ng/L)

Primary and duplicate samples
10N02W18DDCDO1 01-14-91 E |4 A N ==
01-14-91 E D A N -
06-17-91 E P B N -
06~17-91 E D B N -
10NO2W30DBCCO1 01-16-91 E P A N -
06-17-91 E P B N -
10NO3W02DDDDO03 01-18-91 s P A N -
10NO3W04DCCDO02 01-24-91 S P A N -
10NO3W04DCCD04 06-18-91 S P B Chloroform 0.6
10NO3W15ABCAO3 01-23-91 S P A N -
06-18-91 S P B N --
10NO3W16DCCCO2 06-26-91 E P B N -
06-26-91 E D B N -
10NO3W17ABAAO1 01-22-91 E P A N -
06-17-91 E P B cis-1,2-Dichloroethene 1.0
10NO3W17DCDDO1 01-14-91 E P A N -
10NO3W18AAABO1 01-14-91 E P A N -
06~17-91 E P B N -
06-17~91 E D B N -
10NO3W18BABCO1 06-26-91 E P B N -
10NO3W19BDDDO1 06-17-91 E P B N -
10NO3W20CAACO1 06-17-91 E p B Chloroform 4.1
10NO3W23ABAAO1 01-22-91 E P A N ==
06-17-91 E P B N -
10NO3W23BBB 01 06-26-91 E P B N --
06-26-91 E D B N -
10NO3W27CCABO1 01-16-91 E P A N -
06-17-91 E P B N -
10NO3W29BCADO1 06-17-91 E P B N -
10NO3W30DAADO1 06-17-91 E p B Chloroform 3.6
Bromodichloromethane .9
10NO4W13ACCDO1 01-23-91 S )4 A N -
01-23-91 s D A N -
10NO4W14BCCCO1 06~-26~91 E P B Trichloroethene .8
10NO4W15DBB 01 06-18-91 E ) B N -
10NO4W23BBCBO2 01-18-91 s p A N -
06-18-91 S P B N -
11NO2W31BCCBO1 01~-22-91 E P A N --
11NO3W07BDBBO1 06-17-91 E P B N -
11NO3W17CCCDO1 01-18-91 E P A N -
11NO3W30DBCAO1 01-14-91 E p A N -
11NO3wW32BAACO1! 06-26-91 G P B N -
11NO3W33BBAAO1 01-16-91 s ) A N -
11NO3W33BBAAO2 01-16-91 s P A N -
06-26-91 S P B N -
11NO3W35DACCO1 06-26-91 S P B N --
11NO4W12ADDAO1 06-17-91 E P B N -
11NO4W24ADDAO1 06-17-91 E P B N -
mgmz and ;:“23 blanks

10NO4W23BBCB02 06-18-91 == F B Chloroform 7.1
1,1,1-Trichloroethane 2.7
11NO3W33BBAAO2 01-16-91 - F A Chloroform 8.0
06-26-91 - F B Benzene 2.9
Chloroform 9.7
Ethylbenzene .5
Tetrachloroethene .5
Toluene 2.1
1,1,1-Trichloroethane 2.3
1,2,4-Trimethylbenzene .7
m + p - Xylene 2,6
o - Xylene .6
-- 06~17~91 - T B N -
- 06-18-91 - T B N --
- 06-27-91 - T B N -

! sample obtained from open drain.

2p blank solution consisting of the water from the final rinse of the portable pump and hose that were used,
where indicated, to obtain the water sample from the aquifer.

32 blank solution that is put in the same type of bottle used for an environmental sample and stored adjacent to
an environmental sample and kept with the set of sample bottles both before and after sample collection.
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Table 6.--Results of analyses for semi-volatile ganic compounds in water
samples collected January through June 1991

[Equipment: E, existing plumbing system at site; S, portable submersible sampling
pump and hose. Sample type: D, duplicate; P, imary. Laboratory: A,
Energy Laboratories, Inc., Billings, Mont.; B, Chemistry Laboratory Bureau, Montana
Department of Health and Environmental Sciences, Helena, Mont. Compound: N, none.
Abbreviation: ug/L, micrograms per liter. Symbol: | --, concentration less than
minimum reporting level]

Equip-
ment
Sample used Compound with
collec- to ' concentration Concen-
tion obtain Sample Labo- exceeding minimum tration
Location number date sample type ratory eporting level (ng/L)
!
10NO3W04DCCDO2 01-24-91 S P A I N --
01-24-91 s D a } N --
10NO3W18BABCO1 06-26-91 E P B N -
10NO3W20CAACO1 06-17-91 E P B bis|(2-Ethylhexyl)phthalate 389
10NO3W23ABAAO1 01-22-91 E P A N --
10NO3W23BBB 01 06-26-91 E P B N -
06-26-91 E D B N --
10NO3W29BCADO1 06-17-91 E P B bis(2-Ethylhexyl)phthalate 486
10NO4W23BBCBO02 01-18-91 S P aA N --
11NO3W17CCCDO1 01-18-91 E' P A N -
11NO4W14CCDDO1 01-23-91 E P A N -
11NO4W24ADDAO1 06-17-91 E P B bis/(2-Ethylhexyl)phthalate 607

Table 7.--Results of analyses for pesticides in water samples
collected June through Jully 1991

[Data from Montana Department of Agriculture, Helena, Mont.
Analyses by Laboratory Bureau, Agricultural and Biological Sciences
Division, Montana Department of Agriculturre, Bozeman, Mont.
Equipment: B, teflon bailer; E, existing plumbing system at site; G,
grab sample; S, portable submersible sampling pump and hose.
Compound: N, none. Abbreviation: pg/L, micrograms per liter.

Symbol: --, concentration less than minijmum reporting level]
Equip-
ment ‘

Sample used Compound with

collec- to concentration Concen-

tion obtain exceeding minimum tration
Location number date sample reporting level (ng/L)
10N0O2W04CDDCO1 07-23-91 E N --
10NO2W18DDCDO1 07-23-91 E N -
10NO3WO7DCBBO1 07-23-91 E N -
10NO3W11ABBBO1 07-23-91 B N -
10NO3W18BABCO1 07-23-91 E N -
10NO3W18CADAO1 07-23-91 E N --
10NO3W20CAACO1 06-17-91 E N --
10NO3W23BBB 01 06-26-91 E N -
10NO4W14BCCCO1 06-26-91 E N --
11NO2W31ACDDO1 06-26-91 E N et
11N03W15DCDDO1! 07-23-91 B 2,4-D 0.44
11NO3W17DDDDO1 07-23-91 E | N -
11NO3W32BAACO012 06-26-91 G N -
11NO3W33BBAAO2 06-26-91 s N -
11NO3W35DACCO1 06-26-91 S N -

!A subsequent sample collected at the site by the Montana Department
of Agriculture contained no pesticides.

2Sample obtained from open drain.

36



SUMMARY AND CONCLUSIONS

The Helena Valley is located in west-central Montana north and east of the city
of Helena. The valley-fill aquifer system underlying the valley is the sole source
of domestic water supply for about 13,000 residents. A 2-year study was conducted
to describe the geometry, hydraulic characteristics, potentiometric surface, di-
rection of flow, sources of recharge and discharge, susceptibility to contamina-
tion, and water quality of that valley-fill aquifer system.

Quaternary valley fill beneath the Helena Valley forms a gently sloping allu-
vial plain, about 8 mi square, bounded by pediments and alluvial fans that have
descended from the adjacent mountains. Four principal streams flow into the valley
along its south and west margins: Prickly Pear, Tenmile, Sevenmile, and Silver
Creeks. In addition, water from the Missouri River is diverted to the valley for
irrigation. The principal surface- and ground-water discharge point from the
valley is Lake Helena in the northeast corner of the basin.

The Helena Valley is a topographic and structural intermontane basin bounded by
folded and fractured sedimentary, metamorphic, and igneous rocks of Precambrian to

Cretaceous age. The estimated 6,000 ft of valley fill is composed primarily of a
thick section of fine-grained Tertiary lacustrine ash and volcaniclastic sediments
with localized 1lenses of gravel. Unconformably overlying these deposits is a

thinner section of locally derived fine-to-coarse-grained Tertiary sediments that
grade into Quaternary alluvium in the upper 100 ft of the valley fill.

The upper few-hundred feet of the valley fill can best be described as a
sequence of complexly stratified lenses of cobbles, gravel, and sand with 30-70
percent of the section composed of intercalated silt and clay. Lateral discon-
tinuity of the many fine-grained layers allows hydraulic interconnection of the
coarse-grained water-yielding zones, which therefore function as one complex
aquifer system. Little information 1is available regarding the hydrogeologic
character of the valley fill below a depth of a few hundred feet, because abundant
water in the shallow parts of the aquifer system has generally made deeper drilling
unnecessary.

Analysis of data from aquifer tests was inconclusive, owing to the complexity
of the valley-fill stratigraphy, which is not representative of the hydrologic
conditions wupon which solution techniques are based. However, qualified analysis
of the data indicates that a transmissivity of about 10,000 ft?/d probably is a
reasonable estimate for water-yielding zones in the valley fill. Assuming that the
average thickness of water-yielding material stressed by the pumping is 50 ft, the
effective hydraulic conductivity of the water-yielding zones is about 200 ft/d. On
the basis of the interpreted hydrogeology, the effective vertical hydraulic con-
ductivity of the aquifer system is probably 1-3 orders of magnitude smaller than
that in the horizontal direction.

The potentiometric surface in the upper 25 ft of saturated valley fill depicts
horizontal ground-water flow from the south, west, and north margins of the valley
toward Lake Helena and flow sub-parallel to the fine-grained Tertiary sediments of
the Spokane Bench on the east side of the study area. Seasonal fluctuations in
water level do not significantly alter the shape of the potentiometric contours or
the direction of horizontal flow in the aquifer system. The potential for vertical
flow in the aquifer system was determined from measured vertical components of the
hydraulic gradient. The vertical components indicate that the Helena Valley can be
divided into two areas--an area within about 4 mi of Lake Helena, which displays an
upward gradient, and the rest of the valley, which displays a downward gradient.
Where the vertical permeability is sufficient, vertical flow in the aquifer system
can be significant.

Recharge to the Helena valley-fill aquifer system is through infiltration of
streamflow (12,900 acre-ft/yr), leakage from irrigation canals (7,060 acre-ft/yr),
infiltration of excess water applied to irrigated fields (27,000 acre-ft/yr), and
inflow from fractures in the surrounding bedrock (39,800 acre-ft/yr). Evaporation
and transpiration from non-irrigated parts of the valley exceed precipitation;
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therefore, recharge from precipitation occursL only in response to infrequent
periods of sustained precipitation or as part of excess water applied to irrigated
fields.

Discharge from the aquifer system is through | leakage to streams and drains
(36,200 acre-ft/yr), upward leakage to Lake Helena (50,000 acre-ft/yr), and
withdrawals by wells (2,110 acre-ft/yr). Discharge from evapotranspiration is
accounted for in calculations of recharge from excess water applied to irrigated
fields and precipitation. The difference between total monthly recharge to and
discharge from the aquifer system is accounted for by changes in aquifer storage.
Simulation of steady-state flow in the aquifer system during March generally
confirmed the wvalidity of the conceptual model of flow and water budget for the
valley-fill aquifer system. Model simulations indicate that the mean horizontal
hydraulic conductivity of the valley £fill is in general agreement with the
hydraulic conductivity estimated from aquifer tests, particle-size distribution,
and percentage of clay reported in drillers’ logs. Model simulations also confirm
an increase in thickness of the aquifer system and prevalence of vertical flow near
Lake Helena and that the conceptualized components and quantities of natural
recharge to and discharge from the aquifer system are probably reasonable
estimates.

The aquifer system is relatively susceptible to potential contamination from
surface or near-surface sources, because the coarse-grained character of the near-
surface valley fill could readily allow infiltration. Parts of the aquifer system
most susceptible to potential contamination are those where the hydraulic gradient
has a natural or induced downward component and the vertical permeability is suf-
ficient to allow downward flow. These conditiaons generally exist in the southern
and western parts of the aquifer system. In addition, localized downward gradients
can be induced or increased around pumping wells.

Analysis of water samples collected during this study indicate that water in
wells completed in the valley-fill aquifer system generally is a calcium bicar-
bonate type, probably owing to dissolution of | calcium-carbonate rocks in the
valley f£fill. Dissolved-solids concentrations nranged from 85 to 1,250 mg/L with a
median value of 286 mg/L. Major-ion concentratiqns, which were smallest along the
west, south, and southeast margins of the |valley and along losing reaches of
Prickly Pear and Tenmile Creeks, increase slightly downflow in the aquifer system.
Water in all wells in the valley has SAR values of 5 or less, which indicates water
that is suitable for irrigation as far as sodium content is concerned. The median
nitrate concentration determined onsite 1is .1 mg/L. Despite an apparently
anomalous distribution of nitrate in the valley-fill aquifer system, some degree of
correlation seems to exist between areas having the largest concentration of
nitrate in water samples and areas having the largest density of private septic
systems. Analysis of historical water-quality records indicates no significant
increase in constituent concentrations during the period of record (1971-90).

Analysis for organic compounds in water samples from 39 wells and 1 open drain
indicates the occurrence of small concentrations (0.6 to 4.1 png/L) of several
volatile organic compounds, which may have resulted from equipment contamination
during sample collection and handling or as part of the analytical process. One
semi-volatile organic compound was detected in water samples from three domestic
wells. The compound is used as a plasticizer in manufacturing and is almost
insoluble 1in water; therefore, the small concentrations detected very likely were
introduced by the sampling equipment, sample |containers, or as part of the
analytical process. A very small concentration of pesticide (0.44 pg/L of 2,4-D)
was detected in one water sample but a subsequent sample at the site had no
detectable pesticide. 1
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Table 8.--Records of wells
Location number--numbering system described in text.
Altitude of land surface—--reported in feet above sea level.

Geologic unit--Qal, Quaternary alluvium; Tsu, Tertiary sediments undifferentiated
(queried where upper contact is uncertain); pTb, pre-Tertiary bedrock.

Depth of well--reported in feet below land surface.

Primary use of water--C, commercial; H, domestic; I, irrigation; P, public supply:;
S, stock; U, unused; Z, other.

Water level--reported in feet below or above (+) land surface.
Temperature--reported in degrees Celsius; onsite measurement.

Specific conductance--reported in microsiemens per centimeter at 25 °C;
onsite measurement.

pH--onsite measurement.
Nitrate, as nitrogen--reported in milligrams per liter; onsite measurement.

Abbreviations--in., inch; °C, degrees Celsius; uS/cm, microsiemens per centimeter
at 25 °C; mg/L, milligrams per liter.

Symbols: - or --, no data; ND, not detectable.
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Table 8.--Records of wells--Continued

Alti- Diam- Date  Pri- Spe- Date
tude eter well mary ate Tem- cific pH water-
of land Geo- Depth of con- use Water water per- conduct- (stan- Ni- quality
Location surface logic of well casing struc- of level le¢vel ature ance dard trate parameter
number (feet) unit (feet) (in.) ted water (feet) measured (°C) {(uS/cm) units) (mg/L) measured
09NO2WO6BCCAO1l 3,965 Qal - - - H - - 11.0 429 7.9 - 06-22-83
09NO2WO7ACDDOY1 4,030 Qal - - - - - - 8.0 190 5.8 - 05-29-90
09NO3WO1ABAAOl 3,950 Qal 22 48.0 - U 12.10 06-22-83 - - - - -
09NO3WO1ABABO1l 3,950 Tsu 105 6.0 01-01-71 P - - 8.5 495 7.1 - 11-18-80
09NO3W02CDBAO1 4,200 Tsu 400 6.0 - H 149.61 06-22-83 13.5 409 7.5 - 06-22-83
09NO3W12ADBAO1l 4, 343 pTb - 6.0 01-01-66 U - - -- -~ -- - -
10NO2W04CDDCO1 3,824 Tsu 120 6.0 03-14-85 H 55.0 03-14-85 11.0 505 7.8 1.1 11-06-90
10NO2WO6CBCCO1 3,707 Qal 24 1.5 01-01-78 U 9.00 12-05-78 20.0 410 - - 08-18-88
10NO2WO6CCCCO1l 3,717 Qal 35 - - H - - 13.5 305 - - 07-26-88
13.0 380 7.5 ND 10-03-90
10NO2WO6DCDDO1 3,716 Qal - - - H 8.30 06-30-88 9.0 790 - - 06-30-88
10NO2WQ6DDB 01 3,720 Qal 21 1.5 - U 7.90 12-06-78 = - - - -
10NO2WO6DDBCO1 3,715 Qal 24 1.5 01-01-78 U 7.90 12-06-78 14.0 460 - - 08-19-88
10NO2WO6DDDAO1 3,720 Qal - - - H - |- 12.0 422 7.6 ND 11-07-90
10NO2WO7BAA 01 3,714 Qal 38 6.0 - H 5.6 07-29-71 17.0 398 - == 08-31-71
10NO2WO7BAABO1 3,717 Qal - - - H 8.29 0;-21—88 10.0 530 - - 07-21-88
10NO2WO7BBBBO1 3,717 Qal 24 1.5 01-01-78 9) 11,20 12-05-78 18.5 400 - - 08-17-88
17.0 390 6.6 ND 08-17-90
10NO2W18AADAOl1 3,744 Qal - - - H - - 13.0 330 -- - 08-02-88
10NO2W18BCCCO1 3,775 Qal - 6.0 - H 46.10 06-17-83 9.5 364 7.2 - 06-17-83
10NO2W18BDBCOl1 3,765 Tsu(?) 120 8.0 - H 40.87 06-17-83 11.0 395 7.1 - 06-17-83
10NO2W1BCAAAROl 3,775 Qal 100 6.0 - H 39.30 06-15-83 11.5 438 7.2 - 06-15-83
10NO2W18DDCDO1 3,784 Tsu 70 6.6 02-27-79 H 53.12 06-11-81 10.0 400 7.6 - 06-11-81
9.5 420 7.5 - 06-14-83
10NO2W19AAD 01 3,794 Qal 74 6.0 - H 39.4 07-29-71 14.5 390 - - 09-01-71
10NO2W19ABCBO1 3,795 Qal 94 - 08-02-88 H 58.65 08-02-88 12.0 320 -- - 08-02-88
10NO2W19ACABOl1 3,798 Qal 91 6.0 - H 63.11 06-14-83 12.0 410 7.4 - 06-14-83
10NO2W19BBBBO1 3,793 Qal 93 6.0 - H 61.75 06-14-83 11.0 400 7.2 - 06-14-83
] 12.0 370 - -- 07-11-88
10NO2W20BAACO1 3,790  Qal 100 - - H - } - =2 - -— - -
10NO2W29BCC 01 3,861 Qal 80 6.0 - - 32.9 07—03-71 14.0 733 - - 09-01-71
10NO2W29BCCDO1 3,861 Qal 50 48.0 - U - I - - - - -
10NO2W29CBDAO1 3,898 Tsu - - - P - | -— 11.0 531 7.2 - 10-20-83
10NO2W29CBDDO1 3,895 Tsu - 10.0 - P - |- 13.0 370 7.8 - 06-15-83
10NO2W29CCAAO1 3,885 Tsu - - - H - - 11.0 545 - - 05-01-89
10NO2W29CCAAO02 3,885 Tsu - - - H - - 7.0 550 - -- 05-01-89
10NO2W29CCARO3 3,900 - 130 6.0 - H 119.75 06-01-89 - - - - -
10NO2W29CCDAO1 3,929 Tsu 190 6.0 - H 98,07 06-15-83 11.0 1,100 7.7 - 06-15-83
10NO2W30BBBDO1 3,842 Tsu(?) 150 11.0 - P 53.54 06-14-83 10.0 377 7.1 - 06-14-83
11.5 200 - -- 08-02-88
10NO2W30CDCAO1 3,882 Tsu(?) 130 6.6 - H 75.88 06-20-83 11.5 371 7.3 - 06-20-83
10NO2W30CDCAO2 3,883 Tsu(?) 144 6.0 - P - - - - - - -
10NO2W30CDDAC1 3,885 Tsu(?) 145 6.0 05-10-77 H 56.50 0¢-20-83 11.0 520 7.3 - 06-20-83
10NO2W30DBACO1l 3,865 Tsu(?) 180 - - H - |- 11.0 405 -- - 05-01-89
10NO2W30DBBAO1l 3,864 Tsu 155 - 08-23-88 H - fem 11.5 420 - - 08-23-88
10NO2W30DBBBO1 3,870 Tsu(?) 127 6.0 02-25-76 H 64.03 06-17-83 11.0 371 7.4 - 06-17-83
10NO2W30DBCCO1 3,864 Qal 40 - - H - - 11.5 520 - - 05-01-89
10NO2W30DBDAC1 3,866 Qal 98 - - H 76.75 039-04-89 10.0 680 - - 05-04-89
10NO2W30DCBDO1 3,878 Qal - - - H - |- 11.0 460 - - 05-01-89
10NO2W31ABA 01 3,897 Qal - 6.0 - H - - 15.0 - - - 09-10-71
10NO2W31ABAAO1l 3,890 Tsu(?) 157 6.0 - H 58,37 06-20-83 11.5 502 7.3 - 06-20-83
10NO2W32AADAO1l 3,960 Tsu 97 6.0 - H 84.68 06-21-83 11.0 578 7.7 - 06-21-83
10NO3WO2ACC 01 3,700 Qal 49 6.0 11-06-82 H 4,51 11-06-90 9.0 402 7.3 2,0 11-06-90
10NO3WO2ADB 01 3,695 Qal 20 6.0 04-13-90 ) 4,55 09-05-90 14.5 620 7.0 ND 09-05-90
10NO3W02BCDDO1 3,700 Qal - - - H - - 9.5 300 - - 07-25-88
10NO3WO2BDD 01 3,696 Qal 40 6.0 == - 4.0 08-04-71 12.0 402 - - 08-31-71
10NO3W02DDDDO1 3,720 Tsu(?) 123 8.0 - =86 I 11.34 08-16-90 11.5 377 7.1 2.5 08-15-90
10NO3W02DDDD02 3,720 Tsu(?) 104 2.0 07-13-90 U 11,90 07-27-90 - - - - -
10NO3W02DDDD0O3 3,720 Qal 25 2.0 07-13-90 9] 10.15 07-27-90 12.0 480 7.1 3.7 08-14-90
10NO3WO3BABBO1 3,685 Tsu(?) 119 - 08-17-88 H -~ - 10.5 340 - - 08-17-88
10NO3WO3BACBOl1 3,684 Qal 65 1.5 09-01-78 ) .57 09-26-78 10.0 - - - 09-26-78
8.5 180 9.8 - 06-09-81
9.0 385 - - 08-17-88
10NO3WO3BACBO2 3,683 Qal 24 1.5 09-01-78 U 3.51 09-26-78 11.0 420 == - 09-26-78
8.5 590 - - 08-17-88
10NO3WO3BCDAO1l 3,692 Qal - - - H - - 9.5 375 - - 07-12-88
10NO3WO3BDBBO1 3, 690 Qal 20 - 07-13-88 H - - 9.0 330 - - 07-13-88
10NO3WO3CAB 01 3,693 Qal 44 6.0 - H 4.8 07-30-71 20.5 386 7.7 - 08-17-71
10NO3WO3CABCO1l 3,696 Qal - - - H - | - 7.5 330 -~ - 07-15-88
10NO3WO3CAC 01 3,693 Qal 50 6.0 01-01-62 S 4.1 01-30-71 13.5 372 -- - 08-31-71
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Alti- Diam- Date Pri- Spe- Date
tude eter well mary Date Tem- cific pH water-
of land Geo- Depth of con- use Water water per- conduct- (stan- Ni- quality
Location surface logic of well casing struc- of level level ature ance dard trate parameter
number (feet) unit (feet) (in.) ted water (feet) measured (°C) (uS/cm) units) (mg/L) measured

10NO3WO3CCA 01 3,700 Qal 32 6.3 04-07-80 H 3.55 11-07-90 8.0 370 7.6 1.4 11-07-90
10NO3WO4ABBBO1 3,691 Qal - == - H - == 9.5 335 == - 07-18-88
10NO3W04DCCDO1 3,704 Qal 55 4.0 07-17-90 U 2,22 07-26-90 9.5 462 7.5 1.3 08-07-90
10N0O3W04DCCD0O2 3,704 Qal 25 4.0 07-18-90 U 5.21 07-26-90 8.5 641 7.5 .1 08-07-90

10NO3W04DCCDO3 3,703 Qal 22 2.0 07-17-90 U 5.17 07-26-90 - - - -- --

10NO3W04DCCDO4 - 3,703 Qal 22 2.0 07-19-90 u 4,99 07-26-90 - - - - -
10NG3WOSABA 01 3,710 Qal 42 8.0 01-01-22 H 4.8 07-01-71 15.5 418 7.6 - 08-17-71
10NG3WOSABAAOLl 3,708 Qal - - = H e - 9.5 385 - = 07-26-88
. 9.5 470 7.8 .8 09-25-90
10NO3WOSBAAROLl 3,714 Qal 64 1.5 09-01-78 U 8.00 07-23-79 10.0 - - - 09-26-78
10.5 550 - - 08-17-88
10NO3WOS5BAABOl 3,715 Qal 28 1.5 09-01-78 u 8.89 09-26-78 10.0 312 - - 09-26-78
10.5 575 - -- 08-17-88
10NG3W05CCDC0l 3,750 Qal 45 - - H - - 10.0 440 - - 06-22-88
10NO3WO5CCDD01 3,743 Qal 23 1.5 09-01-78 U 5.00 11-28-78 11.5 425 7.3 1.0 08-15-90
10NG3W05CCDD02 3,745 Qal 48 6.0 - =35 H 12.94 08-15-90 9.0 425 7.4 1.4 08-15-90
10NO3WO6AADAOL 3,734 Qal 89 - - H -- - 10.0 580 - - 06-21-88
10NO3WO6ABBCO1 3,735 Qal 62 1.5 09-01-78 U 17.70 11-30-78 11.5 590 - - 08-19-88
10NO3WO6ACD 01 3,740 Qal 48 6.0 - H 16.2 07-14-71 17.5 487 7.3 - 08-18-71
10NO3WO6ACDCO1 3,749 Qal 55 - - H - - 10.5 489 - - 06-21-88
10NG3WO6ADCDO1l 3,745 Qal 34 - - H 14.79 09-25-90 10.5 472 7.5 ND 09-25-90
10NG3WO6BCC 01 3,755 Qal - 6.0 - H 19.6 07-14-71 14,5 325 - - 08-23-71
10NO3WO6CAA 01 3,752 Qal 45 6.0 - H 19.1 07-14-71 18.5 552 - - 08-23-71
10NO3WO6CAADOL1 3,758 Qal 40 6.0 10-02-62 H 20,59 07-11-90 10.0 455 7.4 1.3 07-11-90
10NG3WO6CABBO1 3,760 Qal 45 = - H - - 10.0 470 - - 07-21-88
10NO3WO6CDC 01 3,766 Qal 65 6.0 - H 10.4 07-14-71 13.0 470 - - 08-23-71
10NO3WO6DBAAOL 3,747 Qal 34 1.5 09-01-78 U 16.36 09-26-78 11.5 420 - - 11-01-78
11.0 575 - - 08-16-88
8.0 540 7.0 5.3 11-03-90
10NO3WO6DBARO2 3,747 Qal 62 1.5 09-01-78 u 16.34 09-26-78 11.0 - - - 09-26-78
10.5 430 - -- 08-16-88
9.0 407 6.9 ND 11-03-90
10NO3WO6DCA 01 - Qal - - - H - - 15.0 477 - - 08-23-71
10NO3W06DDCDO1 3,758 Qal 46 - - H - - 9.5 455 - - 06-21-88
10NO3WO7AAA 01 3,752 Qal 40 6.0 01-01-70 H 8.3 07-16-71 13.0 488 - - 08-23-71

10NO3WO7AAAAQ1 3,751 Qal - 6.0 - U 16.51 04-12-90 - - - - -
10NO3WO7AAACO1 3,759 Qal - - - H 15.01 07-11-88 10.5 430 - - 07-11-88
10NO3WO07ABB 01 3,762 Qal 42 6.0 -- H 9.2 07-01-71 19.0 478 7.4 -— 08-18-71
10NG3WO7ABBDO1 3,767 Qal - - - H - - 11.0 330 - - 07-15-88
10NO3WO7ACCBO1 3,778 Qal 89 6.0 - H 10.74 07-12-90 9.0 310 - - 07-18-88
. 10.5 445 7.1 1.7 07-12-90
10NO3WO7ADABO1 3,767 Qal 44 - - H - - 9.0 325 - - 07-25-88
10NO3WO7ADD 02 3,763 Qal 40 6.0 - H 11.4 07-16-71 14,0 507 = - 08-24-71
10NO3WO7BAARC1l 3,768 Qal - - - H - - 10.0 435 - - 06-21-88
10NO3WO7DBC 01 3,782 Qal 32 6.0 - H 6.4 07-01-71 10.5 446 - - 08-23-71
10NQ3W07DCBBO1 3,787 Qal 40 e - H - - 8.0 400 - - 07-12-88
10NO3WO7DDC 01 3,785 Qal 65 6.0 - H 20.9 07-16-71 14.0 708 - - 08-24-71
10NO3WOBADCBO1 3,717 Qal 50 - - H -= -— 10.0 695 - - 06-22-88
10NO3WOBBBA 01 3,748 Qal 60 6.0 - H 9.6 07-19-71 18.5 409 -- - 08-24-71
10NO3WOBCBADO1 3,764 Qal 52 - - H 12,79 06-27-88 9.0 200 - = 06-27-88
10NG3WOBCBCCO1l 3,767 Qal 23 1.5 09-01-78 U 3.50 09-12-78 12.5 130 - - 11-01-78
11.0 465 - - 08-16-88
10NO3W0BCCCDO1 3,782 Qal - - - H - - 19.0 778 - - 06-23-88
10NO3W0BCCDDO1 3,775 Qal - - 07-20-88 H - - 18.0 625 - - 07-20-88
10NG3WOBCDACO1l 3,764 Qal - - s H - - 12.0 465 - - 07-15-88
10NO3W0BCDCCO1 3,776 Qal - - 07-20-88 H == - -~ 9.0 540 - - 07-20-88
10NO3W08BCDD 01 3,761 Qal 52 6.0 01-01-67 H 21.3 07-19-71 12.0 607 - - 08-24-71
10NO3WO8CDDBO1 3,769 Qal - - - H - - 11.0 575 - - 06-22-88
10NO3W08CDDCO1 3,782 Qal 62 - - H - - 9.5 658 - - 06-23-88
10NO3wW0BCDDCO2 3,771 Qal 49 - = H 20.64 06-27-88 10.0 705 - - 06-27-88
10NO3WOBDACBO1 3,745 Qal - - - H - - 10.5 797 - - 06-22-88
10NO3WO9ACCCO1 3,713 Qal 64 1.5 09-01-78 U 2.02 08-31-79 13.0 520 - - 08-16-88
10NO3WO9ACCC02 3,713 Qal 22 1.5 09-01-78 U q.22 08-31-79 12.5 650 - - 08-16-88
10NG3WO9BAA 01 3,710 Qal 17 4.0 03-28-30 U 5.68 09-05-90 12.5 675 7.0 1.4 09-05-90
10NG3WO9BBBAO1 3,722 Qal - - 08-23-88 H - == 10.0 555 - - 08-23-88
10NO3W09BCCBO1 3,729 Qal - - 08-23-88 H - - 12.0 695 - -— 08-23-88
10NO3WO9BDD 01 3,715 Qal 16 6.0 03-28-90 U 7.28 09-05-90 12.0 1,390 7.1 .3 09-05-90

10NO3WO9DAD 01 3,716 Qal 8 48.0 01-01-62 I 3.8 07-29-71 - - -- - -
10NO3W10BCBBO1 3,707 Qal 57 6.3 05-19-77 H 1.50 11-07-90 10.0 228 7.9 1.0 11-07-90
10NO3W11AAR 01 3,719 Qal 35 6.0 - H 10.2 07-23%-71 12.5 361 - - 09-01-71



Table 8.--Records of wells--Continued

Alti- Diam- Date Pri- Spe- Date
tude eter well mary Date Tem- cific pH water-
of land Geo- Depth of con- use Water water per- conduct- (stan- Ni- quality
Location surface logic of well casing struc- of level level ature ance dard trate parameter
number (feet) unit (feet) (in.} ted water (feet) measured (°Cy (uS/cm)  units) (mg/L) measured
10NO3W11ABBBOl 3,717 Qal 24 1.5 01-01-78 U 6.99 09-26-78 15.0 450 - - 09-26-78
14.5 280 - - 08-10-88
10NO3W11lACCCOl 3,732 Qal - - 07-26-88 H - - 10.5 255 - - 07-26-88
10NO3W11CBAAO1l 3,730 Qal 23 1.5 01-01-78 U 6.56 11-11-78 15.0 370 - - 09-26-78
10NO3W11CCA 01 3,740 Qal 40 6.0 - P 6.6 07-29-71 21.5 317 - - 08-31-71
10NO3W11CCCAOl 3,743 Qal 60 -— 08-01-88 H 16.95 08-01-88 11.5 - - - 08-01-88
- 240 - - 08-14-88
10NO3W11DAA 01 3,740 Qal 46 6.0 - H 20.3 08-03-71 14.5 318 - - 09-01-71
10NO3W11DBAAOL 3,736 Qal - - 07-26-88 H - - 10.0 325 - - 07-26-88
10NO3W11DBD 01 3,744 Qal 46 6.0 01-01-18 H 10.7 08-04-71 15.0 364 7.5 - 08-16-71
10NO3W11DDCCO1 3,752 Qal 40 1.5 09-01-78 U 19.00 12-07-78 15.0 262 7.6 1.4 08-10-90
10NO3W11DDCCO2 3,753 Qal 78 2.0 06-07-90 U 21.56 06-11-90 10.5 415 7.1 1.5 08-09-90
10NO3W11DDDCO1 3,757 Qal - - - H - - 10.0 320 - - 08-01-88
10NO3W12AAA 01 3,720 Qal 35 6.0 - H 6.7 07-29-71 15.5 315 - - 08-31-71
10NO3W12AAADO1 3,715 Qal 55 - - H 8.60 0§-17-90 12.0 330 6.9 1.4 08-17-90
10NO3W12ADADO1 3,730 Qal - - - H - - 11.0 350 - - 07-07-88
10NO3W12BABBO1 3,721 Qal - - - H 12.68 06-30-88 10.0 410 —-— - 06-30-88
10NO3W12CBABOl1 3,739 Qal - - 08-01-88 H - - 10.0 370 - - 08-01-88
10NO3W12CDCBO1 3, 746 Qal - - 07-25-88 H - - 10.5 260 - - 07-25-88
1CNO3W13BADDO1 3,766 Tsu(2?) 185 - - U 47.33 04-12-90 - -= - - -
10NO3W13BBCCO1 3,765 Qal 90 6.0 06-01-76 H 3B.85 06-16-83 10.5 307 7.0 - 06-16-83
10NO3W13BCCDO1 3,770 Qal 80 - 07-14-88 H - -- 10.5 270 - - 07-14-88
10NO3W13BCDCOl 3,772 Qal - - 08-18-88 H - - 10.5 370 -- - 08-18-88
10NO3W13CBBACl 3,772 Qal - - 08-18-88 H -- - - ' 305 - - 08-18-88
10.5 - -- - 08-19-88
10NO3W13CBBBO1 3,773 Qal - - -- H - - 11.0 310 - - 07-12-88
10NO3W13CBBDO1 3,780 Qal 100 6.0 10-01-71 H 33.88 06-16-83 10.0 368 6.9 - 06-16-83
10NO3W13CDD 01 3,794 Qal 64 6.0 -- H 37.8 07-29-71 15.0 299 - - 09-01-71
10NO3W13CDDBO1 3,790 Qal 56 6.0 08-01-69 H 39.97 06-20-83 10.0 395 7.0 - 06-20-83
10NO3W13DCCCO1l 3,793 Qal - - - H 38.66 07-26-88 10.0 275 - - 07-26-88
9.5 345 7.5 1.0 11-06-90
10NO3W13DCCC02 3,793 Tsu(?) 105 . - - H 54.07 11-06-90 9.5 315 7.3 1.0 11-06-90
10NO3W13DDCDO1 3,790 Qal - 6.0 - H 61.13 06-16-83 9.5 375 6.9 - 06-16-83
10NO3W14ADD 01 3,773 Qal 61 6.0 - H 22.1 08-03-71 15.5 291 - - 09-01-71
10NO3W14BDACO1 3,760 Qal 55 6.0 -- H 18.96 06-21-83 9.5 338 7.1 - 06-21-83
10NO3W14CACACL 3,770 Qal 80 - 07-14-88 H 21.50 07-14-88 9.5 270 - - 07-14-88
10NO3W14CACCOl1 3,780 Qal - 6.0 - H 21.45 06-21-83 11.0 338 7.0 - 06-21-83
10NO3W14DBBCO1 3,766 Qal 96 - 08-18-88 H 25.33 08-18-88 10.5 335 - - 08-19-88
10NO3W14DDDDO1 3,796 Tsu(?) 180 - - P 41.12 05-12-83 9.5 327 7.3 - 06-21-83
10NO3W15ABAACLl 3,738 Qal -- - - H -- -= 11.0 270 - - 07-15-88
10NO3W15ABCAO1 3,740 Qal 39 8.0 11-14-80 I 4,11 08-01-90 10.0 340 7.3 .7 08-02-90
10NO3W15ABCAO2 3,740 Qal 36 2.0 07-16-90 ) 5.42 08-01-90 - - - - -
10NO3W1SABCAO3 3,740 Qal 38 2.0 07-16-90 9] 4.40 08-01-90 - - - -— ==
10NO3W15BAD 01 3,730 Qal 79 6.0 - H 7.4 0y-29-71 14.5 303 7.5 - 08-17-71
10NO3W15BCBAOl 3,734 Qal 25 1.5 09-01-78 U 1.75 09-26-78 9.0 580 - - 09-26-78
10.5 440 -- - 08-10-88
10NO3W15BDBDO1 3,735 Qal - - -- H - - 9.0 360 - - 07-20-88
10NO3W1SDDCAO1 3,769 Tsu(?) 326 8.0 11-13-87 U 9.97 03-12-90 12.5 250 7.6 .4 08-13-90
10NO3W15SDDDDO1 3,765 Qal 95 6.0 - =78 - 13.57 08-14-90 8.0 285 7.3 1.0 08-14-90
10NO3W15DDDD02 3,765 Qal - - 11-05-81 U 6.13 11-05-81 ~- - - - --
10NO3W15DDDD0O3 3,765 Qal - - - ) 8.55 11-05-81 ~- - -- - -
10NO3W16CCDCO1 3,800 Qal 44 1.5 09-01-78 U 36.48 08-31-79 - - - - -
10NO3W16DBADO1 3,756 Qal 44 1.5 09-01-78 ) 8.19 09-26-178 11.0 - - - 09-25-78
11.0 565 -- - 08-10-88
10NO3W16DCA 01 3,768 Qal 60 6.0 -- H 14.4 07-30-71 16.0 669 7.8 - 08-17-71
10NO3W16DCBAOLl 3,757 Qal - - - H - - 11.0 460 -- - 07-06-88
10NO3W16DCCBO1 3,781 Qal 80 - -- H 25.92 0y-12-88 12.0 455 -- - 07-12-88
10NO3W16DCCCO1 3,790 Qal - - 08-23-88 H - - 12.5 380 -- - 08-23-88
10NO3W16DCCCO2 3,780 Qal 75 - - H 27.7 08-13-90 13.0 425 8.0 - 08-13-90
10NO3W17ABA 01 3,761 Qal 60 6.0 - H 10.6 07-21-71 15.5 630 7.5 - 08-17-71
10NO3W17ABAAO1l 3,760 Qal 51 - - =66 H 23.68 01-22-91 10.5 470 7.5 - 01-22-91
10NO3W17ABBBO1 3,772 Qal 28 1.5 09-01-78 8] 22.07 1p-28-78 14.0 365 - - 08-11-88
10NO3W17ACADO1 3,775 Qal 28 1.5 09-01-78 U 14.10 12-06-78 -- -- -- - --
10NO3W17ACCCOl1 3,785 Qal 32 1.5 09-01-78 U 26.09 1p-28-78 13.0 405 - - 08-11-88
10NO3W17ACCCO2 3,785 Qal 44 1.5 09-01-78 U 26.02 12-20-78 11.5 425 - - 08-11-88
10NO3W17BABAOl 3,779 Qal - - 07-18-88 H 27.46 07-18-88 8.5 550 -- ~- 07-18-88
10NO3W17BCCAOl 3,799 Tsu(?) 120 - - I - - 7.0 670 7.9 1.6 10-03-90
10NO3W1l7CCCCO1l 3,837 Tsu(?) 120 6.0 03-05-87 ) 2.24 05-01-90 - - - - ==
10NO3W17DCDDO1 3,818 Tsu(?) 106 36.0 -- H 51.13 01-14-91 11.0 610 7.7 - 01-14-91
10NO3W17DDADC1 3,796 Qal 43 1.5 09-01-78 U 33.63 12-28-78 14.0 335 - - 08-12-88
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Alti- Diam- Date Pri- Spe- Date
tude eter well mary Date Tem- cific pH water-
of land Geo- Depth of con- use Water water per- conduct- (stan- Ni- quality
Location surface logic of well casing struc- of level level ature ance dard trate parameter
number (feet) unit (feet) (in.) ted water (feet) measured (°C) (uS/cm) units) (mg/L) measured
10NO3W17DDAD02 3,795 Qal 25 1.5 09-01-78 U - - - - -- - -
10NO3W18AAABOl 3,783 Qal 55 - - H 24.12 06-23-88 10.0 636 - - 06~23-88
10NO3W18ADA 01 3,800 Qal 59 6.0 01-01-61 H 36.3 07-01-71 - -~ - - -
10NO3W18ADA 02 3,800 Qal 41 6.0 - H 37.2 07-01-71 9.5 636 - - 08-24-71
10NO3W18ADACO2 3,795 Qal 65 - - H 42.40 09~26-~90 7.5 820 8.8 1.1 09-26-90
10NO3W18ADB 01 3,808 Qal 90 6.0 - H 41.7 07-16-71 7.5 605 7.6 - 08-17-71
10NO3W18ADBCOl1 3,808 Qal - —_— - H - - 6.0 490 - - 07-21-88
10NO3W18ADDDOl1 3,810 Qal - —_— el H - - 8.0 640 - - 07-07-88
10NO3W18BAA 01 3,799 Qal 52 6.0 - H 18.6 07-01-71 14.5 708 - - 08-23-71
10NO3W18BABCO1 3,800 Qal 46 6.0 01-01-72 H 15,53 06-26-91 8.5 650 7.1 - 06~26~91
10NO3W18CACDO1l 3,845 Tsu(?) 122 6.0 09-06~-79 U 15.24 08-23-90 10.0 440 7.8 2.1 08-16-90
10NO3W18CADAOl 3,806 Qal = - 07-28-88 H - - 9.0 680 - - 07-28-88
10NO3wl8ccc 01 3,860 Qal 53 6.0 - H 39.6 07-19-71 20.5 1,060 - - 08-23-71
10NO3W18CDD 01 3,850 Qal 86 6.0 -- H 13.5 07-19-71 20.0 649 -— - 08-23-71
10NO3W18DDD 01 3,843 Qal 66 6.0 - H 27.2 07-19-71 15.5 618 - - 08~23-71
10NO3W18DDDCO1 3,789 Qal 70 - - H 45.8 10-03-90 13.0 408 7.6 1.0 10-03-90
10NO3W19ACC 01 3,912 Qal 23 48.0 = 1 9.4 07-28-71 11.0 568 7.5 - 08-18-71
10NO3W19BDDDO1 3,920 Tsu(?) 125 6.0 01-01~-84 H 38.93 06~17~91 9.2 695 7.3 - 06-17-91
10NO3W20CAACO1 3,820 Qal 100 6.0 01-01-88 I 47.43 06-17-91 10.5 1,380 7.2 - 06~17-91
10NO3W22AAAAO01 3,774 Qal 23 1.5 09-01~78 U 12.38 12-17-78 9.0 192 7.8 1.1 08-14~90
10NO3W22AABBOl1 3,765 Qal 100 6.0 - H 9.10 06~16-83 7.5 290 7.3 - 06-16-83
10NO3W22BACCOl1 3,790 Qal 65 - - H - - 10.5 449 8.0 1.0 10-02-90
10NO3W23ABAAO1 3,790 Qal - - 07-14-88 H - - 11.5 193 - - 07-14-88
10NO3W23ABBBO1 3,790 Qal 100 24.0 - (o} 25.90 06~16-83 8.5 310 7.1 - 06-16-83
10NO3W23BBB 01 3,775 Qal 40 6.0 01-01-55 H 13.4 07~29~71 12.0 235 - - 09-01-71
10NO3W23BBBBOl1 3,774 Qal 35 - - H - - 5.0 240 - - 07-07-88
10NO3W23DAADO1 3,816 Tsu(?) 180 6.0 - ) 35.82 04-17-90 10.0 325 7.2 2.0 08-09-90
10NO3W24ACBBO1 3,810 Qal 74 6.0 01-01-72 H 38.72 06-20~83 10.5 388 6.8 - 06-20-83
10NO3W24ACCCO1 3,820 . Qal - 6.0 - H 39.14 06-20-83 10.5 363 7.1 - 06~20~83
10NO3W24ACDAO1 3,820 Qal 62 6.0 - H 39.06 06~14-~83 9.5 418 7.2 - 06~14-83
10NO3W24ADB 01 3,812 Qal 70 - - H 41.9 10-02-90 10.0 395 6.8 1.6 10-02-90
10NO3W24ADDBO1 3,812 Qal 72 - - H 41.65 07-07-88 10.0 380 - - 07~07~88
10NO3W24BBBAO1 3,798 Qal 65 - - H - - 10.5 340 - - 07-11-88
10NO3W24BBBCO1 3,800 Qal 58 6.0 - H 36,70 06-20-83 11.0 - 7.4 - 06-20-83
10NO3W24BCBBO1 3,810 Tsu(?) 144 - - P 47.70 06-01-80 9.0 325 7.1 - 06-21-83
10NO3W24CBD 01 3,824 Qal 60 6.0 - H 32.1 08-04-71 12.0 256 7.5 - 08-16-71
10NO3W24CCAAO1 3,825 Qal 76 6.0 - H 33.92 06~21~83 9.5 280 7.0 - 06-21-83
10NO3W24CCDAO1 3,835 Qal - - - H - - 11.0 260 - - 07-11-88
10NO3W24DADBO1 3,825 Qal 63 6.0 07-01-73 H 36.65 06-16-83 10.0 345 7.0 - 06-16-83
10NO3W24DBD 01 3,825 Qal 67 6.0 03-27-90 U 47.81 09-05-90 11.0 349 7.0 1.0 09-05-~90
10NO3W25ACDCO1 3,858 Qal 18 18.0 - U 5.75 06-16-83 - - - - -
10NO3W25ACDCO02 3,858 Qal 84 6.0 03-30-69 H 16.84 06-16-83 9.0 281 7.2 - 06-16-83
10ND3W25BBB 01 3,839 Qal 60 8.0 - I 30.4 08-04-71 18.5 410 - - 09-01-71
10NO3W25BBCCO1 3,840 Tsu - - - I 25.05 06-20-83 11.0 1,200 6.8 - 06~-20-83
10NO3W25CBBAO1 3,860 Tsu 110 6.0 - H 12.20 06-17-83 9.5 600 7.4 - 06~17-83
10NO3W25CDBAO1 3,871 Tsu 165 - 01-01~-82 H 24,60 10-12-83 11.5 575 7.1 1.4 08-08-90
10NO3W25CDBAO2 3,872 Tsu 82 6.0 03-08-90 ) 26.78 05-11~-90 14.5 1,320 6.9 2.3 08-13-90
10NO3W25CDBBO1 3,878 Tsu 35 6.0 01-01-61 H 12.71 10-12-83 - - -- ot -
10NO3W25CDBB02 3,876 Tsu 90 6.0 05-01~-80 H 9.35 10-12-83 -— - -- ot -
10NO3W26CAACO1 3,918 Tsu 150 6.0 08-16-76 H 54.30 06~17~83 12.0 518 7.6 - 06-17-83
10NO3W26CCCAOl 3,950 Tsu 43 6.0 - H 9.20 06-23-83 12.5 705 7.5 - 06-23-83
10NO3W26DBBAO1 3,900 Tsu 71 6.0 - H 37.60 06-17-83 11.0 433 7.3 - 06~17~83
10NO3W27CACBO1 3,920 pTb 415 6.0 - C - - - - - - -
10NO3W27CADBO1 3, 920 pTb - - - c - - 11.0 605 7.8 - 06~21-83
10NO3W27CCABO1 3,948 Tsu 110 6.0 08-25-81 H 24.50 06-11~-90 11.5 750 7.4 1.2 08-16-90
10NO3W27DDC 01 3,980 Tsu 43 12.0 - U 27.9 08~04-71 - -- -- == -
10NO3W28ABBBO1 3,890 Tsu(?) 180 6.0 02~26~87 [ 9.07 07-17-90 11.0 775 7.8 1.2 07-17-90
10NO3W28DDADO1 3,960 Tsu 130 6.0 - P 25.73 06-22-83 - - - - -
10NO3W29BCADO1 3,980 Qal 42 6.0 01-01-87 I 16.57 06-17-91 9.8 2,500 7.4 - 06-17-91
10NO3W30BBBCO02 3,760 Qal 66 - 07-22-88 H 34.54 07~22~88 13.0 325 - - 07~22-88
10NO3W30DAADO1 4,040 Tsu(?) 106 6.0 01-01-86 I - - 11.9 1,080 7.5 - 06~18-91
10NO3W31BDBDO1 4,253 - 150 6.0 04-29-88 I 96.2 04-20-91 - - -~ == -
10NO3W36ABABO1 3,885 Qal -— - - Z - - 15.0 1,280 6.8 - 10-20-83
10NO3W36ABBBO1 3,885 Tsu 162 - - (o] - - 12.0 350 7.0 - 10-20-83
10NO4WO1AABBO1l 3,748 Qal - - - H - - 12.5 440 - - 06-20-88
10NO4WO1CDCDO1 3,865 pTb 85 - 01-01-70 C 34.79 10-17-80 11.0 383 8.2 - 10-17-80
10NO4WO1DAABO1 3,765 Qal - - 07-19-88 H - - 12.0 515 - - 07-19-88
10NO4WO1DABCO1 3,765 Qal - - - H - - 14.0 370 - - 07-19-88
10NO4WO1DBADO1 3,779 Qal - —= 07~-19-88 H - - 12.5 390 - - 07-19-88
10NO4WO1DCADO1 3,795 pTb 95 6.0 08~31~73 P 45,00 08-31-73 12.0 550 8.0 - 10-14-80
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Alti- Diam- Date Pri- Spe- Date

tude eter well mary ate Tem- cific pH water-
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I

10NO4WO1DCDAO1 3,830 pTb 209 - 10-01-74 H 68.75 10-14-80 11.5 713 8.0 - 10-14-80
10NO4WO2CBAAOl 4,049 pTb 110 6.0 08-08-76 H  25.37 11-14-76 11.0 450 7.6 - 05-31-90

10NO4WO3DADAO1 4,050 Qal 87 - - U 31.66 10-25-88 - - -- - -
10NO4W10CCCDO1 4,090 Qal 85 - - I 28.36 07-12-90 15.0 795 7.4 .2 07-12-90
10NO4W10CCCDO2 4,090 Qal 78 - - H 32.16 07-13-90 12.0 870 7.4 1.3 07-13-90
10NO4W10DAACO1 3,930 Qal 16 6.0 08-30-90 U 11.07 09-05-90 10.5 640 7.3 ND 09-05-90
10NO4W10DDDAO1 3,914 Qal 23 1.5 09-15-78 U 3.73 03-26-78 12.5 138 - - 09-26-78
10NO4W12AABCO1 3,800 Qal - - - - - - 9.0 765 - - 06-28-88

10NO4W12AACDO2 3,800 Qal - - 09-29-89 - -- - - - - - -
10NO4W12ABAACG1 3,801 pTb 105 6.0 03-24-75 H 38.41 1#-17-80 11.0 720 8.1 .- 10-17-80
10NO4W12ABDCOl1 3,805 pTb 110 - 01-01-74 H - - 10.0 681 7.7 - 10-15-80
11.0 680 - - 06-22-88
10NO4W12ABDCO2 3,820 Tsu 93 - - H 18.4 09-26-90 10.0 706 8.8 3.0 09-26-90
10NO4W12ACBBO1 3,820 pTb 400 6.0 02-22-79 H 20.00 02-22-79 11.5 625 7.7 - 10-15-80
10NO4W12ACDAO1l 3,799 Qal 23 1.5 09-15-78 U 10.00 12-05-78 15.0 520 e - 08-11-88
10NO4W12BACDO1 3,841 pTb 120 - 05-01-80 H 12.15 10-17-80 11.0 502 8.1 - 10-17-80
10NO4W12BBAAO1 3,885 pTb 30 6.0 07-31-73 H 3.83 10-14-80 10.5 * 530 7.9 - 10-14-80
10NO4W12BBDBO1 3,870 pTb 60 6.0 08-27-73 H 10.91 10-17-80 10.0 1,090 8.0 - 10-17-80
10NO4W12CADBO1 3,829 Qal 23 1.5 01-01-78 U 14.86 09-26-78 12,0 515 - - 09-26-78
10.5 535 - - 08-11-88
10NO4W12CBCCO1 3,835 Tsu(?) 112 6.6 04-14-78 H 7.04 09-25-90 10.5 559 7.5 ND 09-25-90
10NO4W12CBCCO2 3,835 Qal 50 6.6 07-07-83 H 8.53 09-25-90 14.0 650 7.5 ND 09-25-90
10NO4W12DAD 01 3,801 Qal == 6.0 - H 4.9 07-21-71 16.0 485 - - 08-30-71
10NO4W12DBCBO1 3,822 Qal it - - H - - 10.0 680 - - 06-20-88
10NO4W13ABDDO1 3,822 Qal 20 - 07-28-88 H 11.69 07-28-88 9.5 475 - - 07-28-88
10NO4W13ACCDO1 3,831 Qal 19 6.0 09-30-74 U 8.03 05-01-90 8.0 460 7.5 -- 01-23-91
10NO4W13ACCDO2 3,832 Qal 92 6.0 08-21-B4 H 31.86 05-10-90 8.0 300 7.6 ND 11-07-90
10NO4W13CBB 01 3,850 Qal 35 6.0 01-01-68 P 6.5 07-21-71 11.0 275 e - 08-30-71
10NO4wW13DCACO1 3,856 Qal 100 - 07-27-8B8 H 27.60 07-28-88 10.0 1,320 == - 07-2B-88
10NO4W13DCADO1 3,860 Qal 85 - 07-27-B8 H 28.01 07-27-88 10.5 985 - - 07-27-88
10NO4W13DCADOC2 3,B60 Qal 50 - -— H - - 9.5 1,260 - - 05-10-89
10NO4W13DCADO3 3,B50 Qal 70 - - H 29.38 05-10-89 9.5 780 - -- 05-10-89
10NO4W13DCCAO1 3,850 Qal 80 - - H 25.15 05-09-89 10.0 630 - - 05-09-89
10NO4W13DCCBO1 3,850 Qal 55 - - H - - 10.0 1,100 - - 05-09-89
10NO4W13DCDAO1 3,860 Qal 50 - -- H -- - 9.5 1,175 - - 05-10-89
10NO4W13DCDBO1 3,840 Qal 50 - 07-28-88 H - - 9.0 440 - - 07-28-88
10NO4W13DCDBO1 3,850 Qal - - - H - - 9.5 1,020 - - 05-09-89
10NO4W13DCDBO2 3,860 Qal 50 - - H -- - 9.5 1,220 - - 05-11-89
10NO4W13DCDBO3 3,860 Qal 100 - - I - - 10.0 1,000 -— - 05-11-89
10NO4W13DCDCO1 3,870 Qal - - - H e - 10.5 555 -- - 05-10-89
10NO4W14BCCCO1 3,910 Qal 34 6.0 01-01-80 I - - 10.0 680 7.5 - 06-26-91
10NO4W14BBA 01 3,900 Qal 18 48.0 01-01-10 I 9.1 07-22-71 13.5 687 - - 08-30-71
10NO4W14BBABO1 3,898 Qal - - 08-23-88 H - .- 10.5 780 - - 08-23-88
10NO4W15BAA 01 3,950 Qal - 6.0 - H 29.8 07-21-71 22.5 794 - - 08-30-71

10NO4W15BAABOl1 3,949 pTb 150 10.0 11-16-83 I 35.11 04-18—90 == == - - --

|

10NO4W15BABDO2 3,953 pTb 250 10.0 11-16-83 I 41.50 04-18-90 - - - - -

10NO4W15CcCcCCO0l 4,012 Tsu(?) 135 8.0 11-16-81 U 48,36 035-24-90 - - - - -
10NO4W15DBB 01 3,933 pTb 38 6.0 01-01-59 H 16.2 07-21-71 16.0 1,290 7.5 - 08-18-71
10NO4W15DBBB0O1 3,943 Qal 35 1.5 09-15-78 U 29.20 13-28-78 12.5 620 - - 08-11-88
10NO4W16DAAAO1 4,000 pTb 100 6.0 - I 49.46 10-31-90 10.0 749 7.4 ND 10-31-90
10NO4W22ACABO1 3,957 Qal 28 - 08-15-88 H - - 12.5 460 -— - 08-15-88
10NO4W22ACABO2 3,956 Qal 47 - 08-15-88 H - - 11.5 635 - - 08-15-88
10NO4W22ACACO01 3,656 Qal 30 - 08-15-88 H - - 11.5 405 - - 08-15-88

10NO4W23ABBCO1 3,900 Qal 64 6.0 09-02-88 U 2.28 04-17-90 - - == - ==

10NO4W23BAABO1 3,915 Tsu(?) 500 6.0 - U 6.79 04-17-90 - - - - ==
10NO4W23BAB 01 3,889 Qal 60 6.0 -- H 2.5 07-22-71 10.0 297 7.2 - 08-18-71
10NO4W23BAC 02 3,898 Qal 38 6.0 01-01-46 H 7.5 07-22-71 12.0 294 -- == 08-30-71
10NO4W23BBBBO1 3,915 Qal 23 1.5 09-15-78 U 3.32 11-30-78 11.5 260 - - 08-05-88
10NO4W23BBCBO1 3,919 Qal 60 6.0 - -87 U 4.32 02-12-90 10.0 315 7.0 .7 08-02-90
10NO4wW23BBCB02 3,919 Qal 28 2.0 06-05-90 U 3.99 06-21-90 10.5 249 7.1 1.0 08-02-90

10NO4W25DBDCO1 4,200 pTb 320 6.0 05-10-88 I 230.5 04-20-91 - .- - - -

10NO4W2BACADO1 4,040 Tsu(2) 105 12.0 10- -B7 U 19.86 11-03-87 - - - - -

10NO4W2BACADO2 4,040 pTb 261 - - -80 U 19.8 11-03-87 - - - - —
11NO2W30DCADO1 3,693 Qal 45 1.5 01-01-78 U 29.19 12-24-78 10.0 410 - - 08-08-88
11NO2W31ACAAQ1l 3,700 Qal 44 1.5 01-01-78 U 27.95 12-27-78 13.0 330 bt - 08-08-88
11NO2W31ACDDO1 3,700 Qal - - -- H - - 10.0 380 7.3 - 06-26-91
11NO2W31BBCCO1 3,669 Qal 43 6.0 06-24-77 H 2,75 07-16-90 11.5 372 6.8 1.5 07-16-90
11INO2W31BCB 01 3,672 Qal 28 6.0 - I 5.3 08-03-71 27.0 415 - - 08-31-71
11NO2W31BCBCO1 3,674 Qal - - 08-02-88 H - | - 9.5 340 - - 08-02-88
11NO2W31BCCBO1 3,673 Qal 40 6.0 - -85 H 4,88 01-22-91 9.5 372 6.9 - 01-22-91
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Alti- Diam- Date Pri- Spe- Date
tude eter well mary Date Tem- cific pPH water-
of land Geo- Depth of con- use Water water per- conduct- (stan-  Ni- quality
Location surface logic of well casing struc- of level level ature ance dard trate parameter
number (feet) unit (feet) (in.) ted water (feet) measured (°C) (kS/cm) units) {mg/L) measured

11NO2W31DDADO1 3,770 Tsu 150 6.6 07-24-89 H 67.7 07-16-90 11.5 448 7.6 .3 07-16-90

11NO2W32DDCDO1 3,892 Tsu 396 6.0 12-02-76 H 155.44 06-20-91 - -- - - -
11NO3W07BCCDO01 3,806 pTb - - 07-28-88 H - - 11.0 290 - - 07-28-88
11NO3W07BDBB01 3,885 pTb 110 - L H 56.2 07-26-90 11.5 349 7.6 .7 07-26-90
11NO3WO8BBBD01 3,925 pTb 208 6.0 - -82 H 50.58 10-31-90 13.0 380 7.6 .6 10-31-90
11NO3W10CCCCO1 3,805 pTb 97 - - H - - 13.5 722 7.8 1.6 07-25-90
11INO3W10DADDO1 3,810 pTb - - L H 111.76 07-25-90 13.5 880 7.8 3.6 07-25-90
11NO3W12CCCCO01 3,764 Tsu 159 10.0 08-23-88 P - - 12.5 486 7.4 .7 10-31-90

-11NO3W15CBCCO01 3,697 Qal 16 .8 R U 6.81 11-07-90 - - - - -
11NO3W15DCDD01 3,666 Qal 24 1.5 09-15-78 U 4,38 01-03-79 11.0 271 - - 10-31-78
13.0 680 - - 08-05-88
11NO3W16BBBB01 3,785 pTh 125 - - H 50.81 07-25-90 11.5 582 7.6 2.9 07-25-90
11NO3Wl7CCCDO1 3,750 Qal 71 - - H - - 9.5 730 - i 05-03-89
11NO3w17DDDD0O1 3,719 Qal - - - H 5.73 06-29-88 9.0 620 - - 06-29-88
11NO3W18ADDAO1l 3,783 pTb - - - H - - 15.5 410 - - 07-05-88
11NO3W18BCCBO1 3,814 Qal 90 - - H - - 11.0 440 - - 06-28-88

11NO3wW18CCCCO1 3,785 Qal 25 1.5 08-01-78 U - - - - - - -
11NO3w18DCCCO01 3,777 Tsu(?) 150 - - H 34,52 06-28-88 13.0 405 - - 06-28-88
13.5 398 7.5 ND 07-25-90
11NO3W18DCD 01 3,765 Qal - 6.0 - P 24.1 07-25-71 20.0 645 - - 08-30-71
11NO3wW18DDDD01 3,757 pTb - - - H - - 10.0 640 - - 07-05-88
11NO3W19ADAAO1 3,795 Qal - - 07-20-88 H 57.82 07-20-88 10.0 690 - - 07-20-88
11NO3W19CCCCO1 3,767 Qal 65 6.0 - H 39.11 09-26-90 11.0 455 - - 06-29-88
10.5 471 7.4 ND 09-26-90
11NO3W19DBC 01 3,750 Qal 45 6.0 - H 19.1 07-28-71 13.5 598 - - 08-25-71
11NO3W19DDABO1 3,739 Tsu(?) 125 - - H - - 11.5 510 - - 07-05-88
11NO3W19DDDCO1 3,733 Qal 65 - - H 8.81 07-23-90 12.5 619 7.6 1.5 07-23-90
11NO3W20BBBBO1 3,751 Qal 23 1.5 09-01-78 U 18.48 05-15-79 17.0 425 - - 09-26-78
18,0 320 - - 08-08-88
11NO3W21BBAAOl1 3,690 Qal 46 1.5 09-15-78 U 3.36 09-26-78 11.0 - - - 09-26-78
13.0 410 - - 08-08-88
11NO3W21DCC 01 3,678 Qal 48 48.0 - I 2,7 07-30-71 18.0 550 7.4 - 08-17-71
11NO3W21DCCAO1 3,680 Qal - - - H - - 16.0 440 - - 07-11-88
10.0 475 7.9 1.3 10-03-90
11NO3W21DDADO1 3,663 Qal 65 1.5 09-15-78 U 6.37 11-15-78 8.5 510 L - 08-18-88
11NO3W21DDAD02 3,665 Qal 23 1.5 09-15-78 U 5.50 09-26-78 11.0 120 - - 09-26-78
11NO3W22BBBA01 3,675 Qal 96 - - H 9.60 07-25-90 10.5 1,060 7.6 1.0 07-25-90
11NO3W22BBCBO1 3,672 Tsu(?) 195 6.0 10-30-78 U +45.04 06-01-79 7.5 375 - - 05-01-80
10.0 375 - - 08-12-88
10.0 440 7.7 1.4 08-07-90
11NO3W22BBCB02 3,670 Qal . 48 2.0 06-04-90 U 9.06 06-12-90 10.0 1,790 7.5 1.1 08-07-90
11NO3W22CBBC01 3,665 Qal - - - H - - 9.5 540 - - 07-25-88
11NO3wW25DDBD01 3, 664 Qal - - - H - - 9.5 420 - - 06-30-88
11.5 448 7.0 1.9 07-17-90
11NO3W29ABB 01 3,707 Qal - 6.0 - H 2.3 07-28-71 10.5 685 - - 08-25-71
11NO3W29BABDO1 3,710 Qal 50 - - H 15.77 05-05-89 9.0 570 - - 05-05-89
11NO3W29BAC 01 3,711 Qal - 6.0 - H .7 07-01-71 11.0 607 - - 08-25-71
11NO3W29BACCO1 3,710 Qal - - - H - - 9.5 555 - - 05-09-89
11NO3W29BBACO1 3,719 Qal - - - H - - 10.0 540 - - 05-05-89
11NO3W29BBBAO1l 3,722 Qal - - - H - - 10.0 545 - - 05-05-89
11NO3W29BBBDO1 3,720 Qal 54 - - H - - 10.0 570 - - 05-05-89
11NO3W29BBDAO1 3,710 Qal - - - H - - 13.0 550 - - 07-12-88
11NO3W29BBDCO1 3,710 Qal 54 - - H - - 9.5 600 - - 05-05-89
11NO3W29BCBDO1 3,712 Qal - - - H - - 11.5 590 - - 05-09-89
11NO3W29CCB 01 3,706 Qal 40 6.0 - s 6.7 07-25-71 15.0 621 - - 08-24-71
11NO3W29DBBBO1 3,798 Tsu(?) 150 - - S - - 14.0 718 7.1 1.3 11-05-90
11NO3W29DBBB02 3,798 Qal 40 6.0 - H - - 8.0 512 7.5 .3 11-06-90
11NO3W30BAAAO1l 3,747 Qal 24 1.5 09-01-78 U 13,22 07-09-79 15.0 445 - - 08-10-88
11NO3W30BBBB01 3,770 Qal - - 07-19-88 H 36.92 07-19-88 13.0 330 - - 07-19-88
11NO3W30BBBCO1 3,765 Tsu(?) 127 10.0 01-01-79 I 34.81 06-13-79 10.5 480 - - 05-01-80
11NO3W30CBBCO1 3,750 Qal - - - H - - 11.0 685 - - 06-29-88
11NO3W30DAA 01 3,715 Qal 10 4.0 01-01-71 U 5.7 07-25-71 3.0 1,880 - - 11-01-71
11NO3W30DACAO1 3,721 Qal - - - H - -— 9.5 640 - - 06-28-88
11NO3W30DACCOl 3,723 Qal - - - H - - 9.5 685 - - 05-04-89
11NO3W30DACC02 3,722 Qal - - - H 7.54 05-04-89 10.0 665 - - 05-04-89
11NO3W30DAD 01 3,714 Qal 52 6.0 - H 2.3 07-25-71 12.0 625 7.4 - 08-18-71

11NO3W30DADAO1 3,710  Qal 44 1.5 09-01-78 U 4.23 12-27-78 - - _— - -
11NO3W30DADAO2 3,715 Qal 25 1.5 09-01-78 U .95 12-27-78 11.0 520 - - 08-05-88
11NO3W30DBABO1 3,732 Qal - - - H - - 10.5 615 - - 05-03-89
11NO3W30DBACO1 3,728 Qal 40 - - H - - 9.5 680 - - 05-03-89



Table 8.~~Records of wells-—Coﬂtinued

Alti~ Diam~ Date Pri- Spe~ Date
tude eter well mary ate Tem~ cific pH water~
of land Geo-~ Depth of con~ use Water water per~ conduct~ (stan- Ni-~ quality
Location surface logic of well casing struc~ of level level ature ance dard trate parameter
number (feet) unit (feet) (in.) ted water (feet) measured (°C) (kS/cm) units) (mg/L) measured
11NO3W30DBADO1 3,726 Qal 68 - - H —— - 9.0 680 - - 05~03~89
11NO3W30DBCAOl1 3,728 Qal 35 — -- H 14.46 05-03-89 9.0 720 - - 05~03~89
11NO3W30DBCCO1 3,730 Qal 65 - -- H 4.40 07~-20-88 9.5 630 - — 07~20~88
11NO3W30DBCDO1 3,727 Qal - - - H - - 9.0 750 - - 05~04~89
11INO3W30DBD 01 3,718 Qal 57 6.0 - H 4.7 07~25~71 19.0 683 - -— 08-24-~71
11NO3W30DCAAO1 3,725 Qal 60 - - H - - 9.0 750 - - 05-04-~89
11INO3W30DCBBO1 3,725 Qal 56 - - H 7.48 11-05~90 9.0 715 7.5 1.2 11-05-90
11NO3W30DDAAOL1 3,717 Qal - - - H 3.96 06-27~88 11.0 640 - - 06~27-88
11NO3W31ADD 01 3,675 Tsu(?) 130 - - H 2.44 07-16~90 11.5 327 6.7 1.1 07~16~90
11NO3W31BADDO1 3,716 Tsu(?) 154 6.0 - =79 U 5.85 04~10~90 - - - - -
11INO3W31BBDBO1 3,717 Qal 79 16.0 - =78 U 6.69 04~10-90 - - - - -
11NO3W31CBBCO1 3,714 Qal - - - H 11.95 05-04-89 10.0 580 - - 05-04-89
11NO3W31CBCCO1 3,732 Qal 20 - - S - - 9.0 508 7.4 1.4 11-05-90
11INO3W31DABAO1l 3,711 Qal 24 1.5 09~-01-78 ) 4.45 09-26~78 15.0 649 - - 09~26~78
12.0 530 - - 08-08-88
11NO3W31DADDO1 3,718 Qal - - - H - - 10.5 570 - - 06~27~88
11NO3W31DBC 01 3,722 Qal 55 6.0 -— H 13.9 07-25~71 15.5 593 - - 08-24-71
11NO3W31DCC 01 3,732 Qal - 6.0 - H 10.1 07-26~71 11.0 593 - - 08~23~71
1INO3W31DDA 01 3,720 Qal - 6.0 - H 8.9 07-25~71 - - - - -
11NO3W31DDAAOL1 3,722 Qal - - - H - L - 11.0 465 - - 07~-27-88
10.0 579 7.6 1.1 09-26-90
11NO3W31DDAAO2 3,721 Qal 54 6.0 - H 11.7 07}25-71 13.0 556 - - 09~01-71
11.0 465 —~— - 07~27~88
10.0 579 7.6 - 09-26-90
11NO3W32AAA 01 3,685 Qal 54 6.0 - H .1 07-28~71 14.0 451 - - 08~25-71
11NO3W32ACC 01 3,703 Qal 9 1.0 - U 8.8 07-08-71 - - - el -
11NO3W32CABBO1 3,708 Qal - - - H - - 10.0 565 - -- 06~28-88
11NO3W32CACAO1 3,710 Qal - - - H - - 10.0 560 - - 05~02-89
11NO3W32CBABO1 3,708 Qal 60 - - H - —_— 10.0 575 - - 05-02-89
11NO3W32CBB 01 3,713 Qal 30 6.0 - H 4.3 07-23~71 15.0 554 -- - 08~24-~71
11NO3W32CBBAO1 3,710 Qal - - - H - - 10.0 595 - - 05-02-89
11NO3W32CBCDO1 3,718 Qal - - - H 11.95 05-02~89 9.5 620 - - 05~02-89
11NO3W32CBDCO1 3,718 Qal —-—— - -- H —-— - 11.0 595 - - 05-02-89
11NO3W32CBDCO2 3,718 Qal - - - H - - 9.5 595 - - 05~02-89
11NO3W32CBDCO3 3,718 Qal 46 - - H - - 10.0 560 - - 05~02-89
11NO3W32CCADO1 3,718 Qal 60 - 07-27-88 H - - 10.5 490 - - 07~27-88
11NO3W32CCD 01 3,720 Qal 40 6.0 - H 8.8 07-23-71 11.0 458 - - 08~24-~71
11NO3W32DBCCO1 3,707 Qal 38 - 01-01-51 H - | == 9.5 540 6.9 3.0 11-05-90
11NO3W32DCDBO1 3,708 Qal - - - H 7.79 07~25-88 11.0 450 - - 07-25-88
11NO3W33BBAAOl 3,678 Qal 60 2.0 07-09-90 U 3.58 08-17~90 - -- - - -
11NO3W33BBAARO2 3,679 Qal 25 2.0 07-10~90 U 5.23 08~20~90 9.0 315 6.8 1.2 08-16~90
11NO3W33BBAAO3 3,678 Qal 55 4.0 07-18-90 - 3.68 08~20-90 9.0 411 7.1 1.0 08-16-90
11NO3W33BBAAO4 3,678 Qal 54 2.0 07-11~90 U - - - - - - -
11NO3W33DAC 01 3,679 Qal 25 6.0 - H 8.2 07~30-71 18.5 434 7.3 - 08-17-71
11NO3W33DDDCO1 3,683 Qal 58 2.0 05-09~90 U .43 05~25-90 10.0 360 7.3 .8 08-06~90
11NO3W33DDDCO2 3,682 Qal 29 4.0 05-08~90 9] 2.48 05}-25-90 8.0 366 7.3 ND 08-06~90
11NO3W33DDDCO3 3,685 Qal 28 2.0 07-19-90 U 4,02 08+22~90 - - - - --
11NO3W33DDDC04 3,685 Qal 28 2.0 07-20~-90 U 3.72 08£22-90 - - - - -
11NO3W34CBD 01 3,680 Qal 17 6.0 08-30-90 U 7.26 09+-05-90 12.5 575 7.3 .1 09-05~90
11NO3W34CCADO1 3,681 Tsu(?) 246 - - H - - 17.0 290 - - 07-11~88
11NO3W35ACDCO1 3,670 Tsu(?) 113 - - H +1.5 07-25~88 9.5 310 - - 07~25~88
11NO3W35SDACCO1l 3,678 Qal 29 4.0 05-16~90 U 6.86 05-25-90 9.0 897 7.2 2.0 08~06~90
11NO3W35DCCCO01 3, 685 Qal 22 1.5 09-15-78 U 2.88 09-26-78 12.0 400 - - 09~26~78
13.5 350 - - 08~10~88
11NO3W35DDBBO1 3,679 Tsu(?) 103 2.0 05-15-90 u +2.17 05-25-90 11.0 900 7.2 2.4 08~06~90
11NO3W36CCD 01 3,684 Qal 45 6.0 - H 3.7 08-03~71 18.0 346 - - 08-31-71
11NO4W11ADABO1 3,975 pTb 90 6.0 - =79 H 54.70 07-18~-88 10.5 320 - - 07-18-88
11NO4W12ADD 01 3,885 pTb 110 - -- H 87.49 07~26-90 11.5 492 7.8 2.1 07-26~90
11NO4W12ADDAO1 3,880 Qal 80 6.0 01-01-85 H '58.44 06~17~91 10.6 380 7.7 -— 06~17~91
11NO4W12CCCBO1 3,910 Tsu (?) - - - H 148.52 07~15-88 15.0 560 - - 07-15~88
11NO4W12CDDDO1 3,890 pTb 176 6.0 11-16~73 H 119.62 07}19-90 15.0 1,010 7.8 1.1 07-19~90
11NO4W13AAADO1 3,850 Qal - - -- H - - 11.5 400 —_— 06~-28-88
12.0 409 7.6 1.1 07-23~90
11NO4W13CCC 01 3,855 Qal 93 6.0 - H 63.5 07~28-71 10.0 882 - - 08~25~71
11NO4W13CCCCO1 3,859 Qal 92 - - H -— - 9.5 900 - -- 07~05~88
11N04W13DDD 01 3,801 Qal 85 6.0 - H 64.6 07-~-28-71 15.5 802 7.5 - 08-18~71
11NO4W14CCAAO1 3,915 Qal 92 - -~ H 8.93 07-~19-90 10.0 775 7.7 .1 07-19-90
11NO4W14CCDDO1 3,920 pTb 97 6.0 - =71 H 10.70 01+23~91 4.0 945 7.7 - 01~23~91
11NO4W14DCCAO1 3,882 Tsu{?) 112 - -- - 40.30 04+10-90 9.5 900 7.7 ND 08~10~90
11NO4W24AACBO1 3,808 Qal - -— - H - | = 11.5 710 - - 07-19-88
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Table 8.--Records of wells--Continued

Alti- Diam- Date Pri- Spe- Date

tude eter well mary Date Tem- cific pH water-
of land Geo- Depth of con- use Water water per- conduct- (stan- Ni- quality
Location surface logic of well casing struc- of level level ature ance dard trate parameter
number (feet) unit (feet) (in.) ted water (feet) measured (°c) (uS/cm) units) (mg/L) measured
11NO4W24ADDAO1 3,790 Qal - -- 07-27-88 H - - 10.0 770 - - 07-27-88
11NO4wW24ADDAO2 3,790 Qal 87 - - H 59.01 07-23-90 12.0 895 7.6 4.0 07-23-90
11NO4W24CBBDO1 3,840 Qal - -- - H - - 12.0 770 -- - 07-05~88
11NO4W24DAA 01 3,788 Qal 90 6.0 - H 59.1 07-28-71 11.0 842 -- - 08-25-71
11N04W24DCDBO1 3,797 Qal - -— 07-27-88 H - - 10.0 595 -- - 07-27-88
11NO4W25AABDO1 3,784 Qal - - - H - - 12.0 340 - - 07-19-88
11NO4W25AABD02 3,782 Qal - - 07-19-88 H - -- 12.5 315 - - 07-19-88

11N04W25ADDDO1 3, 750 Qal 23 1.5 09-01-78 U 10.54 12-27-78 -- == - s -
11NO4wW25BAA 01 3,796 Qal 90 6.0 - H 62,2 07-26-71 13.0 683 - - 08-25-71
11NO4W25BBBCO1 3,890 pTb 103 - - I 73.17 07-12-90 13.5 950 7.2 5.8 07-12-90
11NO4W25BBBC02 3,919 pTb 301 -— -- H 92,27 07-12-90 13.0 781 7.4 4.7 07-12-90
11NO4W25BBBC03 3,919 pTb 167 - - U 93.84 07-13-90 13.0 781 7.5 - 07-12-90
11NO4W25DAA 01 3,753 Qal 60 6.0 - H 22,7 07-26-71 15.5 511 - - 08-25-71
11NO4W25DBCCO1 3,808 Qal - -— -- H - - 12.0 570 - - 06-29-88
11NO4W25DCADO1 3,761 Qal - - 07-18-88 H 34,09 07-18-88 13.5 405 - - 07-18-88
11NO4W25DDC 01 3,750 Qal 74 6.0 - H 27.0 07-26-71 13.0 525 - - 08-30~71
11N04wW25DDCCO1 3,758 Qal 71 - - H 24,55 07-13-88 13.0 485 - - 07-13-88
11NO4wW25DDDCO1 3,735 Qal 60 -- - H 12.17 11-05-90 11.0 555 7.3 ND 11-05-90
11NO4W25DDDDO1 3,733 Qal 20 1.0 09-01-78 U 9.08 12-27-78 20.0 400 - - 08-22-88
11NO4W26ACABO1 4,100 pTb - - - H 66.77 10-31-90 11.5 672 7.7 5.3 10-31-90
11NO4W36BAA 01 3,800 Tsu(?) 110 6.0 - H 72,1 07-26-71 14.0 379 - - 08-30-71
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[Water level--in feet below or above (+) land surface.
recorder; D,

Table 9.--Records of water levels in monitoring wells

First column (M) is method of measurement--B,
pressure gage; S, steel tape; T, electric tape.

1ONO2WO6CBCCO1
WATER
DATE LEVEL
JUN 02, 1981 5.86
30 7.00
NOV 06 7.10
MAY 25, 1982 8.99
NoV 15, 1983 8.79
AUG 17, 1988 5.67
18 6.17
HIGHEST 4.06 AUG
LOWEST 12.45 MAY
1ONO2WOT7BBRBOL
WATER
DATE LEVEL
JUN 02, 1981 9.84
30 9.34
Nov 06 9.68
MAY 25, 1982 12.89
Nov 15, 1983 11.65
AUG 17, 1988 8.02
FEB 05, 1990 14.27
HIGHEST 7.03 AUG
LOWEST 16.33 APR
10NO2W18DDCDOL
WATER
DATE LEVEL
JUN 11, 1981 53.12
JUN 14, 1983 52.23
ocT 11, 1984  45.48
SEP 26, 1985 46.76
SEP 23, 1986  45.01
SEP 30, 1987 47.09
DEC 20, 1988 51.05
HIGHEST 44.93 AUG
LOWEST 58.35 MAY
10ONQ2W29CCAAQ3
WATER
DATE LEVEL
JUN 01, 1989 119.75
08 120.08
15 120.24
22 120.50
29 121.04
JUL 06 121.64
13 121.98
19 122.08
27 122.23
AUG 03 122.27
10 122.60
24 122.70
SEP 07 122.00
22 121.63
oCT 06 121.56
HIGHEST 119.75 JUN
LOWEST 124.11 AUG

Ms

FEB
s APR
S
s MAY
s
s JUN
s
20, 1990
10, 1990
Ms

APR
S
s MAY
s
s JUN
s

JUL
20, 1990
27, 1990
Ms
s SEP
s JAN
s APR
s MAY
s
s JUN
S
20, 1990
17, 1991
Ms
T ocT
T Nov
T DEC
T JBN
T FEB
T MAR
T APR
T
T MAY
T
T JUN
T
T
T
T
01, 1989
17, 1990

DATE

05,
06
27
10
25
08
21

1990

DATE

06, 1990
27
10
25
08
21
05

DATE

01, 1989
09, 1990
06
11
25
11
22

DATE

19,
16
08
05,
01
01
09
23
17
30
04
08
14
22
28

1989

1990

WATER
LEVEL

10.93
12.03
12.28
12.45
8.32
7.78
7.06

WATER
LEVEL

15.92
16.33
15.86
13.63
10.68
10.29

8.57

WATER
LEVEL

45.36
52.49
56.79
57.30
58.32
55.51
53.25

WATER
LEVEL

121.22
120.35
120.38
120.37
119.99
119.79
119.58
119.43
119.74
119.87
119.99
120.24
120.52
120.88
121.53

nunununnnn

nunununnn

<4
73

uununuununn

<4
7]

HHEHHEHAEHHE S 3adaAasg
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dry; F,

MS, conditions of measurement.
flowing; H, calibrated

Second column (S) is site status--P, pumping]

AUG
SEP
oCcT
NOvV
DEC

JUL
AUG
SEP
OCT
NOV
DEC
FEB

JUL
AUG
SEP
ocT
DEC
JAN
FEB

JUL

AUG

SEP

oCcT

WATER
DATE LEVEL
05, 1990 5.70
27 4.12
20 4.06
12 6.25
10 7.00
07 8.18
10 9.23
i WATER
DATE | LEVEL
27, 1990 7.10
20 7.03
12 9.16
10 9.98
07 11.19
10 12.37
06, 1591 14.34
} WATER
DATE LEVEL
05, 1990
20 44.93
12 45.23
10 | 46.02
10 50.36
14, 1991  52.57
06 53.90
WATER
DATE LEVEL
05, 1990 122.02
12 122.82
19 123.38
26 123.49
02 123.58
10 124.00
17 124.11
21 123.73
23 123.56
30 123.24
07 123.14
13| 123.46
20 123.53
27 123.53
04 123.27

nunnnnn

nunununurnn a

nunununnnnn

=
Z]

HEEEEEEaeEaEAas

FEB

APR
MAY

MAR
APR
MAY

APR
MAY

OCT
NOV

DEC
JAN

FEB

APR

DATE
06,
14
13
17

30
13

DATE

14,
13
17
13

DATE

14,
13
17
30
13

DATE

18,
09
21
06
26
10,
31
21
07
21
04
18
02
16

1991

1991

1991

1990

1991

WATER
LEVEL

10.85
11.53
12.07
11.86
9.92
5.47

WATER
LEVEL

15.30
15.18
12.47
10.60

WATER
LEVEL

55.70
57.17
58.35
58.05
56.35

WATER
LEVEL

122.40
121.85
121.94
121.59
121.11
121.20
120.99
120.92
120.77
120.70
120.59
120.78
120.90
121.14

nwunn nunnunn

nununwurunn

=
(7]
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J1ONO3W02DDDDO2
WATER
DATE LEVEL
JUL 27, 1990 11.90
AUG 20 11.11
SEP 12 11.85
HIGHEST 11.11 AUG
LOWEST  20.44 MAY
1ONO3W02DDDD03
WATER
DATE LEVEL
JUL 27, 1990  10.15
AUG 20 9.86
SEP 12 10.73
HIGHEST  9.86 AUG
LOWEST  19.05 APR
JONO3WO3BACRO1
WATER
DATE LEVEL
JUN 02, 1981 .01
30 1.77
NOV 05 2.31
MAY 25, 1982  2.04
NOV 15, 1983  2.30
OCT 11, 1984  2.63
SEP 26, 1985  2.69
SEP 23, 1986  1.85
HIGHEST .01 JUN
LOWEST 3.44 FEB
10NO3WO3BACBO2
WATER
DATE LEVEL
JUN 02, 1981  1.16
30 2.90
NOV 05 3.70
MAY 25, 1982  2.90
NOV 15, 1983  3.85
AUG 16, 1988  3.75
HIGHEST  1.16 JUN
LOWEST 4.28 FEB
1ONO3W04DCCDO1
WATER
DATE LEVEL
JUL 26, 1990  2.17
AUG 20 2.30
SEP 12 2.36
HIGHEST  1.60 MAY
LOWEST 3.10 FEB
10NO3W04DCCDO2
WATER
DATE LEVEL
JUL 26, 1990  5.21
AUG 21 5.13
SEP 12 5.19
ocT 09 5.26
HIGHEST  4.76 MAY
LOWEST 5.60 FEB

Table 9.--Records of water

MS

20,
30,

Ms

20,
13,

OO0 uuunuuunnn a

o N

~ -

Ms

nununn

02,
oe,

MS

S
S
S

17,
06,

mununn

17,
0e,

DATE

OCT 10, 1990
NOV 08
DEC 10

1990
1991

DATE

OCT 10, 1990
Nov 08

DEC 10

1990
1991

DATE

1987
1988

SEP
AUG

30,
16,
17

01,
08,

1989
1990

SEP
JAN

APR 06
MAY 10

1981
1991

DATE

AUG
MAY

17,
10,
24
08
21
05

1988
1990

JUN
JUL

1981
1991

DATE
OCT 09, 1990
NOV 08
DEC 12
1991 1991
1991

MAY 30,

DATE

Nov 08,
DEC 12
JAN 24,
FEB 06

1990
1991

1991
1991

MAY 30, 1991

WATER
LEVEL

11.61
13.18
14,73

WATER
LEVEL

10.90
12.70
14.47

WATER
LEVEL

2.5

2.55
2.71
2.65
3.10
3.10
2.87
2.83

WATER
LEVEL

4.01
3.38
3.24
2.63
2.84
3.64

WATER
LEVEL

2.52
2.68
2.58

WATER
LEVEL

5.35
5.30
5.57
5.60

levels in monitoring wells--Continued

Ms
S FEB
S MAR
S APR
MS
FEB
MAR
APR
Ms
S MAY
S JUN
S
S JUL
S
S AUG
S SEP
S ocT
Ms
S JUL
S AUG
S SEP
S oCT
S NOV
S DEC
Ms
S FEB
S MAR
s APR
Ms
S MAR
S APR
S MAY
S
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DATE
06, 1991
14
13

DATE
06, 1991
14
13

DATE
25, 1990
o8
21
05
27
20
12
09

DATE
27, 1990
20
12
09
08
12

DATE
06, 1991
14
13

DATE
14, 1991
13
17
30

WATER
LEVEL

17.17
18.27
18.27

WATER
LEVEL

17.08
18.28
19.09

WATER
LEVEL

2.34
1.98
2.18
2.73
2.56
2.66
2.85
3.05

WATER
LEVEL

3.63
3.69
3.77
4.07
3.95
4.00

WATER
LEVEL

3.10
2.94
2.44

WATER
LEVEL

5.57
5.25
4.76
4.76

nunun

MS

=
7

nunununununn

wnunn nunununn

tnmununn

MAY

JUN

MAY

NOV
DEC
FEB
MAR
APR
MAY

JUN

FEB
MAR
APR
MAY

JUN

JUN
MAY

JUN

DATE

17, 1991
30

13

DATE
17, 1991
30
13

DATE
08, 1990
12
06,
14
13
17
30
13

1991

DATE
06, 1991
14
13
17
30
13

DATE

13, 1991
17

30

DATE

13, 1991

WATER
LEVEL

19.26
20.44
15.40

WATER
LEVEL

18.75
15.37
13.20

WATER
LEVEL

2.98
3.08
3.44
3.32
3.13
2.56
2.24
2.12

WATER
LEVEL

4.28
4.12
3.90
3.21
3.02
2.77

WATER
LEVEL

1.62

1.60
1.60

WATER
LEVEL

4.88

nunun

Ms

=
0

nununununnnn
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10NQ3IWOSBAAACOL
WATER
DATE LEVEL
JUN 02, 1981 4.1
30 5.71
NOV 05 8.33
MAY 25, 1982 8.79
NOV 15, 1983 9.20
AUG 16, 1988 9.81
17 10.18
HIGHEST 4.71 JUN
LOWEST 12.42 FEB
10NQ3WOSBAABOL
WATER
DATE LEVEL
JUN 02, 1981 3.54
30 5.35
NOV 05 8.34
MAY 25, 1982 8.82
NOvV 15, 1983 9.29
AUG 16, 1988 9.39
17 9.76

HIGHEST 3.54 JUN
LOWEST 11.47 MAR

JONO3WOSCCDDO]
WATER
DATE LEVEL
JUN 02, 1981 1.98
30 4.57
NOV 05 6.86

MAY 25, 1982 7.44
NOV 15, 1983 8.35
OCT 11, 1984 8.02
SEP 26, 1985 10.11
SEP 22, 1986 7.65

HIGHEST 1.98 JUN
LOWEST 12.37 AaUG
1ONQ3WOGABBCO1

WATER
DATE LEVEL

JUN 02, 1981 9.10
30 10.85

HIGHEST 9.10 JUN
LOWEST 19.01 AUG

1ONO3WOGDBAAQL
WATER
DATE LEVEL
JUN 02, 1981 5.17
30 9.22
NOV 05 14.97

MAY 25, 1982 19.01
NOV 15, 1983 16.98
AUG 16, 1988 19.67
JAN 18, 1990 19.79

HIGHEST 5.17 JUN
LOWEST 23.15 MAY

Table 9.--Records of water

Ms

nnnnunn

02,
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nnnnunn

02,
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=
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nunnnununn

02,
16,

Ms
S

02,
18,

MS

nununnn

02,
17,

JAN
APR

MAY

JUN

1981
1991

JAN
APR

MAY

JUN

1981
1991

SEP
AUG

SEP
JAN
APR
MAY

1981
1988

Nov
MAY

1981
1988

APR
MAY
JUN
JUL

1981
1991

DATE

19, 1990
05
27
10
25
08
21

DATE

18, 1990
05
27
10
25
08
21

DATE

30, 1987
15, 1988
16

01, 1989
08, 1990

27
10

DATE

05, 1981
25, 1982

DATE

05, 1990
27
10
25
08
21
05

WATER
LEVEL

10.18
10.95
10.99
10.74
9.94
9.73
9.48

WATER
LEVEL

10.20
10.86
10.98
10.60
9.56
9.26
8.96

WATER
LEVEL

10.25
12.36
12.37

8.49

8.53
11.40
10.34
10.22

WATER
LEVEL

14.88
17.38

WATER
LEVEL

21.92
22.52
22.76
22.74
22.39
21.78
21.35

|
levels in monitoTing wells--Continued
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AUG
SEP
OCT
NOV
DEC

JUL

AUG
SEP
oCT
NOV
DEC

MAY
JUN

JUL

AUG
SEP
OCT

Nov
AUG

JUL
AUG
SEP
OoCT
NOV
DEC
FEB

DATE

|
|

05, 1990

27
20
12
09
08
12

DATE

05, 1990

27
20
12
09
08
12

DATE

25, 1

08
21
05
27
21
12
09

DATE

990

15, 1983
18, 1?88

DATE

27, 1990

21
12
09
08
12

06, 1991

WATER
LEVEL

9.62
9.89
9.94
9.97
10.50
10.55
10.47

WATER
LEVEL

9.20
9.74
9.64
9.78
9.32
10.65
10.55

WATER
LEVEL

10.59

9.88
10.04
10.76
10.96
12.16
10.30
11.54

WATER
LEVEL

l6.18
19.01

WATER
LEVEL

20.85
20.20
19.39
19.35
19.43
20.08
21.59

MS
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nununununnn

Ms
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FEB
MAR
APR
MAY

JUN

FEB
MAR
APR
MAY

JUN

NOV
DEC
FEB
MAR
APR
MAY

JUN

AUG

MAR
APR
MAY

JUN

DATE

06, 1991
14
13
17
30
13

DATE

06, 1991
14
13
17
30
13

DATE

08, 1990
12
06, 1991
14

13
17
30
13

DATE

19, 1988

DATE

14, 1991
13
17
30
13

WATER
LEVEL

12.42
11.42
12.23
10.70
10.05

9.38

WATER
LEVEL

11.34
11.47
11.27
10.49
9.82
8.87

WATER
LEVEL

10.02
10.06
11.74
10.32
10.72
10.55

9.31

9.27

WATER
LEVEL

17.87

WATER
LEVEL

22.23
22.68
23.15
22.84
22.24
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10NQO3WOEDBAAQ2
WATER
DATE LEVEL
JUN 02, 1981 4.65
30 9.18
NOV 05 14.89
MAY 25, 1982 18.81
NOV 15, 1983 16.84
AUG 15, 1988 19.56
l6 19.49
HIGHEST 4.65 JUN
LOWEST 23.01 MAY
1ONQ3WOTAAAAQL
WATER
DATE LEVEL
APR 12, 1990 16.51
27 16.40
MAY 10 16.22
25 16.27
JUN 08 15.78
HIGHEST 14.50 NoVv
LOWEST 16.84 MAY
1ONO3WOBCBCCO]
WATER
DATE LEVEL
JUN 02, 1981 9.37
30 9.78
NOV 05 9.84
MAY 25, 1982 11.27
NOV 15, 1983 10.64
AUG 15, 1988 14.04
l6 13.98
HIGHEST 9.37 JUN
LOWEST 16.71 MAY
1ONO3WOOACCCOL
WATER
DATE LEVEL
JUN 02, 1981 1.49
JuL 01 2.07
NOV 06 2.31

MAY 25, 1982 2.37
NOV 15, 1983 2.30
OCT 11, 1984 2.30
SEP 26, 1985 1.80

HIGHEST 1.37 SEP

LOWEST 3.53 NoOV
LONO3WQOACCCO2

WATER

DATE LEVEL

JUN 02, 1981 3.63

JUL 01 3.87

NOv 06 4.08

MAY 25, 1982 4.11
NOV 15, 1983 4.09

HIGHEST 3.63 JUN
LOWEST 4.70 AUG

nunnnnnn nnnnnn nunununn nnnunnn

nunnn

JAN
APR

MAY
JUN

1981
1991

JUN
JUL

AUG
SEP

1990
1991

JAN
APR

MAY
JUN

1981
1991

SEP
SEP
AUG

SEP
JAN
APR

1986
1990

AUG
MAY

JUN

1981
1988

Table 9.--Records of water

WATER
DATE LEVEL
18, 1990 19.62
05 21.75
27 22.33
10 22.62
25 22.52
08 22.16
21 21.59

WATER
DATE LEVEL
21, 1990 15.60
05 15.71
27 15.93
21 14.84
12 14.94
JUN 13, 1991

WATER
DATE LEVEL
19, 1990 13.74
05 16.04
27 15.94
10 15.94
25 15.93
08 15.35
21 14.92

WATER
DATE LEVEL

22, 1986 1.37
30, 1987 2.46
15, 1988 2.39
16 2.46
01, 1989 2.00

09, 1990 2.40
05 2.28

WATER
DATE LEVEL
10, 1988 4.19
16 4.70
10, 1990 4.26
25 3.90
21 3.87

nunnnnn nnunnnnn nunnnn Nnhnnnnunn

nnnnn

DATE
JUL 05, 1990
27

AUG 21
SEP 12
OCT 09
NOV 08
DEC 12

DATE

OCT 09, 1990
NOV 08
DEC 12
FEB 06, 1991
MAR 14

DATE

JUL 05, 1990
27

AUG 21

SEP 12

OCT 09

NOV 08

DEC 12

DATE

APR 27, 1990
MAY 10

JUN 21
JUL 26
SEP 12
OCT 09

DATE

JUL 26, 1990
SEP 12
OCT 09
NOV 08
DEC 12

55

WATER
LEVEL

21.16
20.61
19.93
19.29
19.23
19.31
19.94

WATER
LEVEL

15.25
14.50
14.89
15.96
15.61

WATER
LEVEL

14.93
14.78
14.84
13.31
13.58
13.97
14.77

WATER
LEVEL

2.22
2.40
1.97
1.91
2.30
2.06
2.60

WATER
LEVEL

4.31
4.07
4.51
4.49
4.52

nunnnnnn nunununn nnnunnnn
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levels in monitoring wells—-Continued

FEB
MAR
APR
MAY

JUN

APR
MAY
JUN

FEB
MAR
APR
MAY

JUN

NOv
DEC
FEB
MAY

JUN

FEB
MAY
JUN

WATER
DATE LEVEL
06, 1991  21.45
14 22.06
13 22.87
17 23.01
30 22.40
13 22.01

WATER
DATE LEVEL
13, 1991 16.32
17 16.84
13 16.84

WATER
DATE LEVEL
06, 1991 14.29
14 15.48
13 16.38
17 16.71
30 15.84
13 14.55

WATER
DATE LEVEL
08, 1990 3.53
12 2.57
06, 1991 2.82
17 2.10
30 1.54
13 1.86

WATER
DATE LEVEL

06, 1991 4.68
17 4.05
13 3.86
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1ONO3WI1ABBRO1
WATER
DATE LEVEL
JUN 02, 1981 8.81
30 2.67
NOV 05 8.20

MAY 25, 1982 13.36
NOV 15, 1983  10.00
AUG 10, 1988 6.84
FEB 05, 1990 13.06

HIGHEST 2.67 JUN
LOWEST 15.03 APR

1ONQ3W11DDCCO1
WATER
DATE LEVEL
JUN 02, 1981 8.31
30 12.16
NOV 06 16.39
MAY 25, 1982  24.98
NOV 15, 1983  19.54
OCT 11, 1984  19.45
SEP 26, 1985 19.26
SEP 23, 1986 17.40

HIGHEST 8.31 JUN
LOWEST 27.17 APR

LONO3W1IDDCCO2
WATER
DATE LEVEL
JUN 11, 1990 21.56
21 21.43
JUL 05 20.53

27 17.07

HIGHEST 15.07 AUG
LOWEST 26.86 APR

1ONO3WI3BADDOL
WATER
DATE LEVEL
APR 12, 1990 47.33
20 47.64
27 47.92
MAY 10 49.07
25 46.29

HIGHEST 39.20 OCT
LOWEST 49.07 MAY

1ONO3W1SBCRBAOL
WATER
DATE LEVEL
JUN 03, 1981 +.03
30 1.54
NOV 06 1.35
MAY 25, 1982 1.47
NOV 15, 1983 1.69
AUG 09, 1988 2.30
10 2.25
HIGHEST +.03 JUN

LOWEST 2.30 AUG
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APR
MAY

JUN

JUL

1981
1991

SEP
AUG

DEC
SEP
JAN
APR

MAY

1981
1991

AUG
SEP
OoCT
NOV

1990
1991

JUN

JUL

AUG

1990
1990

FEB
APR

MAY

JUN

1981
1988

JuL 27,

DATE

06, 1990
10
25
27
08
21
05

DATE

30, 1987
09, 1988

20
01, 1989
09, 1990
06
27
10

DATE

20, 1990
12
10
07

DATE

11, 1990
21
05
27
20

DATE

05, 1990
06
27
10
25
08
21

1990

Table 9.--Records of water

WATER
LEVEL

14.81
14.02
7.86
14.98
6.92
4.00
4.67

WATER
LEVEL

17.16
23.35

23.81
16.38
22.13
25.91
26.74
21.64

WATER
LEVEL

15.07
17.99
17.81
18.50

WATER
LEVEL

44.66
43.87
42.77
41.12
39.60

WATER
LEVEL

2.16
1.56
1.52
2.02
1.55
1.70
1.88
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JUL

DATE

27, 1990

AUG 20

SEP
oCT
NOV
DEC
FEB

MAY

AUG
SEP
oCT

DEC
FEB
MAR
APR

SEP
oCT
NOV
DEC
FEB

JUL

AUG
SEP
OoCT
NOV
DEC

12
10
08
10

06, 1991

DATE

25,

11

21
05
27
20
12
10

DATE |

10,
06, 10891

13

DATE
12, 1990

10
07
10

06,

DATE

05,

27
20
12
10
08
10

WATER
LEVEL

4.10
5.23
5.83
4.61
8.18
10.26
13.08

WATER
LEVEL

19.21
20.68

21.03
18.97
13.36
13.36
13.36
17.70

WATER
LEVEL

21.10
24.73
25.97
26.86

WATER
LEVEL

39.56
39.20
40.24
42.04
45.22

WATER
LEVEL

2.20
2.30
2.09
2.00
2.24
1.88
2.04
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levels in monitoring wells--Continued

MAR
APR
MAY

JUN

NOV
DEC

FEB
MAR
APR
MAY

JUN

MAY

JUN

MAR
APR
MAY

FEB
MAR
APR
MAY

JUN

DATE

14, 1991
13
17
30
13

DATE

07, 1990
10

06, 1991
14
13
17
30
13

DATE

17, 1991
30
13

DATE

14, 1991
13
17
30
13

DATE

06, 1991
14
13
17
30
13

WATER
LEVEL

14.30
15.03
14.95
13.42

6.72

WATER
LEVEL

18.39
21.23

25.03
26.32
27.17
26.12
24.77
24.12

WATER
LEVEL

26.40
24.93
24.45

WATER
LEVEL

46.72
47.80
48.50
47.53
46.67

WATER
LEVEL

2.21
2.00
1.84
1.87
1.78
1.77
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1ONO3WISDDCAQL
WATER
DATE LEVEL
MAR 12, 1990 9.97
13 9.98
APR 01 10.61
MAY 01 11.07
HIGHEST 5.62 SEP
LOWEST 12.70 MAY
1ONO3W16DBADOL
WATER
DATE LEVEL
JUN 03, 1981  11.10
30 10.97
NOV 05 9.32
MAY 25, 1982 12.06
Nov 15, 1983 9.61
AUG 08, 1988 7.84
10 7.89
HIGHEST 6.79 JUL
LOWEST 12.71 MAY
1ONO3WI17ABBBO1
WATER
DATE LEVEL
JUN 02, 1981 21.56
30 20.64
NOV 05 19.51
MAY 25, 1982 22.03
NOV 15, 1983  20.49
AUG 08, 1988  22.75
11 22.19
HIGHEST  19.30 JUL
LOWEST 26.65 MAY
1ONO3WIT7ACADOL
WATER
DATE LEVEL
JUN 02, 1981 21.35
JUL 01 -—
NOV 06 16.27
MAY 25, 1982 -—
Nov 15, 1983 -—
NOV 02, 1984  17.12
SEP 26, 1985 15.85
HIGHEST 15.85 SEP
LOWEST 21.35 JUN
1ONO3WITACCCOL
WATER
DATE LEVEL
JUN 02, 1981  27.12
JUL 01 25.89
NOV 06 22.33
MAY 25, 1982  27.72
NOV 15, 1983  24.20
AUG 09, 1988  25.59
FEB 05, 1990 -
HIGHEST 22.33 NOV
LOWEST 30.36 JUN

Table 9.--Records of water

Ms
s JUN
B JUL
B AUG
B SEP
01, 1990
01, 1991
MsS
FEB
s APR
s
5 MAY
5
s JUN
s
27, 1990
10, 1990
MS
FEB
5 APR
s
5 MaY
s
5 JUN
s
27, 1990
10, 1990
Ms
SEP
D SEP
s AUG
D
D SEP
s JAN
s FEB
26, 1985
02, 1981
Ms
APR
s MAY
s
s
s JUN
s
D JUL
06, 1981
08, 1990

WATER
DATE LEVEL MS
01, 1990 8.20 B
01l 6.52 B
01 5.80 B
01 5.62 B
WATER
DATE LEVEL Ms
05, 1990 11.65 s
06 12.18 s
27 11.82 s
10 12.71 s
25 12.51 s
08 9.60 s
21 8.43 s
WATER
DATE LEVEL Ms
05, 1990 24.67 S
05 25.89 s
27 26.36 S
10 26.65 S
25 25.29 s
08 23.50 s
21 22.51 s
WATER
DATE LEVEL MS
22, 1986 15.90 s
30, 1987 16.32 s
09, 1988 18.10 S
11 17.10 s
01, 1989 17.46 s
08, 1990 - D
05 - D
WATER
DATE LEVEL Ms
05, 1990 - D
01 - D
10 == D
25 -- D
08 30.36 s
21 28.49 s
05 27.12 s

DATE

OoCT 01,
NOV 01
DEC 01
JAN 01,

1990

1991

DATE

JUL 05, 1990
27

AUG 20

SEP 12

OCT 10

NOV 08

DEC 10

DATE
JUL 05,
27
AUG 21
SEP 12
oCT 09
Nov 08
DEC 12

1930

DATE
APR 05, 1990
MAY 01
JUL 05

26
AUG 21
SEP 12
OCT 09

DATE

JUL 26,
AUG 21
SEP 12
oCT 09
NOvV 08
DEC 12
FEB 06,

1990

1991

57

WATER
LEVEL

6.91
7.72
9.43
10.43

WATER
LEVEL

8.92
6.79
7.91
8.62
9.29
9.82
10.55

WATER
LEVEL

22.87
19.30
19.89
21.31
22.36
23.59
24.48

WATER
LEVEL

25.88
24.92
24.87
25.88
27.66
29.31
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levels in monitoring wells--Continued

FEB
MAR
APR
MAY

FEB
MAR
APR
MAY

JUN

FEB
MAR
APR
MAY

JUN

NOV
DEC
MAY

JUN

MAR
APR
MAY

JUN

WATER
DATE LEVEL MsS
01, 1991 9.93 B
01 10.13 B
01 11.61 B
01 12.70 B
WATER
DATE LEVEL MS
06, 1991 11.83 S
14 12.13 §
13 12.40 s
17 12.45 S
30 10.08 S
13 8.96 S
WATER
DATE LEVEL MS
06, 1991 25.65 S
14 26.02 S
13 26.47 S
17 25.49 S
30 24.22 8
13 22.96 S
WATER
DATE LEVEL MS
08, 1990 20.00 S
12 - D
17, 1991 - D
30 -- D
13 - D
WATER
DATE LEVEL MS
14, 1991 -~ D
13 - D
17 - D
30 30.02 s
13 - D



1ONO3W17ACCCO2
WATER
DATE LEVEL
JUN 02, 1981  27.04
JUL 01 25.77
NOV 06 22.27
MAY 25, 1982 27.63
NOV 15, 1983  24.15
AUG 09, 1988 25.56
11 25.09
HIGHEST 22.27 NOV
LOWEST 33.26 APR
1ONO3WITCCCCOL
WATER
DATE LEVEL
MAY 10, 1990 2.32
25 1.81
JUN 08 2.09
21 2.03
JUL 05 2.43
HIGHEST 1.40 JUN
LOWEST 2.89 JUL
1ONO3W17DDADO]
WATER
DATE LEVEL
JUN 02, 1981  33.59
JUL 01 31.17
NOV 06 27.70
MAY 29, 1982 36.44
NOvV 15, 1983  29.83
AUG 08, 1988 20.96
FEB 05, 1990 38.33
HIGHEST 20.96 AUG
LOWEST 41.64 MAY
AONO3W17DDADQ2
WATER
DATE LEVEL
JUN 02, 1981 --
30 -
NOV 06 -
MAY 25, 1982 -
NOV 15, 1983 -
AUG 09, 1988 -
12 24.21
HIGHEST 24.21 AUG
LOWEST 24.21 AUG
1ONQO3W18CACDOL
WATER
DATE LEVEL
AUG 24, 1990 15.12
SEP 01 14.24
Nov 01 12.72
HIGHEST 11.30 APR
LOWEST 15.12 AUG

Table 9.--Records of water

MS
FEB
s APR
s MAY
S
s
s JUN
s
06, 1981
13, 1991
Ms
s JUL
S AUG
s SEP
5 ocT
5 NOV
13, 1991
27, 1990
MsS
APR
5 MAY
s
S
s JUN
5
JUL
08, 1988
01, 1990
MS
D FEB
D APR
D MAY
D
D
D JUN
S
12, 1988
12, 1988
MS
B DEC
B JAN
B FEB
01, 1991
24, 1990

DATE

05,
05
01
10
25
08
21

1990

DATE

27,
21
12
09
08

1990

DATE

05,
01
10
25
08
21
05

1990

DATE

0s,
05
01
10
25
08
21

1990

DATE

01,
01,
01

1990
1991

WATER
LEVEL

30.60
32.34
32.94
33.00
32.30
30.13
28.33

WATER
LEVEL

2.89
2.26
2.28
2.60
2.60

WATER
LEVEL

40.68
41.64
41.42
39.96
35.68
31.17
27.41

WATER
LEVEL

12.20
11.86
11.60

levels in monitoting wells--Continued
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Ms

oouooooo

DATE !
JUL 05, 1?90
26
AUG 21
SEP 12
oCT 09
NOv 08
DEC 12

DATE

DEC 12, 1990
FEB 06, 1991
MAR 14
APR 13
MAY 17

DATE

JUL 26, 1990
AUG 21
SEP 12
OCT 09
NOV 08
DEC 12

FEB 06, 1991

S e e

DATE
05, 1990
26
AUG 21 I
SEP 12 I
OoCT 09
NOvV 08
DEC 12

DATE

MAR 01,
APR 01
MAY 01

1991

58

WATER
LEVEL

26.98
25.81
24.83
24.81
25.83
27.63
29.26

WATER
LEVEL

2.88
2.76
2.68
2.34
2.09

WATER
LEVEL

26.25
24.98
26.57
29.90
33.46
36.15
39.52

WATER
LEVEL

11.35
11.30
11.31

nunununn nununnnunn

unununununnun

MS

[vAviviviviviv)

www

FEB

APR
MAY

JUN

MAY
JUN

MAR
APR
MAY

JUN

FEB

APR
MAY

JUN

WATER
DATE LEVEL MS
06, 1991 31.46 S
14 32.56 S
13 33.26 S
17 31.45 S
30 30.36 S
13 29.05 S
WATER
DATE LEVEL MS
30, 1991 1.76 s
13 1.40 s
WATER
DATE LEVEL MS
14, 1991 41.03 S
13 41.45 s
17 39.34 S
30 35.29 S
13 30.75 S
WATER
DATE LEVEL MS
06, 1991 - D
14 - D
13 - D
17 - D
30 - D
13 -~ D
WATER
DATE LEVEL MS



1ONQ3W22AARAAQ]
WATER
DATE LEVEL
JUN 02, 1981 5.57
30 6.11
NOV 06 7.58
MAY 25, 1982 10.57
NOoV 15, 1983  11.24
MAR 29, 1985 14.60
SEP 26 17.38
SEP 23, 1986 8.27
HIGHEST 5.57 JUN
LOWEST 17.87 MAY
1ONO3W23DAADOL
WATER
DATE LEVEL
APR 17, 1990  35.82
20 35.93
27 42.59
MAY 10 42.11
23 39.70
HIGHEST 33.95 SEP
LOWEST 46.62 MAY
10NO3W25CDBAQL
WATER
DATE LEVEL
JUN 11, 1990 37.30
JUL 05 36.85
27 37.30
AUG 20 37.02
HIGHEST 36.85 JUL
LOWEST 47.86 MAR
1ONO3W25CDBAQ2
WATER
DATE LEVEL
MAY 11, 1990 26.78
25 26.91
JUN 11 26.77
22 25.59
JUL 05 23.91
HIGHEST 17.90 SEP
LOWEST 29.39 MAY
1ONO3W27CCABOL
WATER
DATE LEVEL
JUN 11, 1990  24.50
22 24.83
JUL 05 28.57
27 26.45
HIGHEST 23.26 MAR
LOWEST 28.57 JUL
J1ONQ3W31BDRDO1
WATER
DATE LEVEL
APR 20, 1991 96.2
HIGHEST 96.2 APR
LOWEST 96.2 APR

Table 9.--Records of water

Ms
SEP
s AUG
S
s SEP
s JAN
s APR
S
s MAY
02, 1981
17, 1991
Ms
MAY
JUN
JUL
AUG
01, 1990
01, 1991
Ms
S SEP
s ocT
S NOV
s DEC
05, 1990
14, 1991
Ms
s JUL
s AUG
S SEP
s ocT
s Nov
12, 1990
17, 1991
MS
s AUG
s SEP
s ocT
NOV
14, 1991
05, 1990
Ms
T
20, 1991
20, 1991

DATE

1987
1988

30,
08,

1989
1990

01,
09,
05
27
10

DATE

24,
01
11
01
01

1990

DATE
12, 1990
10
07
10

DATE

27,
20
12
10
07

1990

DATE
20, 1990
12

10
08

DATE

WATER
LEVEL

10.62
15.80
15.95

8.07
10.24
13.56
13.48
14.55

WATER
LEVEL

39.53
37.64
36.58
35.31
34.39

WATER
LEVEL

38.62
40.76
43.59

WATER
LEVEL

27.76
19.26
17.90
19.22
21.72

WATER
LEVEL

26.68
26.42
26.00
25.50

WATER
LEVEL

levels in monitoring wells--Continued
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MAY
JUN

JUL

AUG
SEP
oCT

SEP
oCcT
NOV

DEC

FEB

APR
MAY

DEC
FEB
M2AR
APR
MAY

DEC
JAN
FEB
MAR

DATE
25, 1990
08
21
05
27
20
12
10

DATE
01, 1990
01
01
07
01

DATE

06, 1991
13
17

DATE

10, 1990
06, 1991
14
13
17

DATE

1990
1991

10,
16,
06
14

DATE

WATER
LEVEL

14.32
13.26
12.87
12.31
13.13
13.03
11.59
13.26

WATER
LEVEL

33.95
35.72
37.90
38.22
40.31

WATER
LEVEL

41.30
47.86
45.08
44.60

WATER
LEVEL

24.27
27.31
27.94
28.75
29.39

WATER
LEVEL

25.76
25.90
24.35
23.26

WATER
LEVEL

Ms DATE

s NOV 07, 1990
s DEC 10

s FEB 06, 1991
s MAR 14

s APR 13

s MAY 17

s 30

s JUN 13

Ms DATE

B MAR 09, 1991
B APR 01

B MAY 01

s

B

Ms DATE

s MAY 30, 1991
s JUN 13

s

s

MS DATE

s MAY 30, 1991
s JUN 13

s

s

s

Ms DATE

s MAY 17, 1991
s 30

s JUN 13

s

MS DATE

WATER
LEVEL

12.89
14.88
10.65
13.23
15.65
17.87
14.48
13.08

WATER
LEVEL

44.58
45.87
46.62

WATER
LEVEL

40.40
38.61

WATER
LEVEL

28.52
24.93

WATER
LEVEL

24.15
23.40
24.40

WATER
LEVEL
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Table 9.--Records of water

10NO4WOIDCADOL
WATER
DATE LEVEL MS
MAR 14, 1991 52.53 S
HIGHEST 51.48 APR 13,
LOWEST 52.53 MAR 14,
J1ONQ4WQ2CBAAOL
WATER
DATE LEVEL MS
FEB 03, 1980 26.88 S
MAR 08 27.48 s
APR 13 27.94 s
MAY 04 28.48 s
JUN 01 27.12 s
28 25.21 s
JuL 27 23.94 s
AUG 30 23.38 s
oCcT 19 23.10 s
NoV 30 23.36 S
JAN 24, 1981 24.20 S
MAR 07 25.05 s
BAPR 19 25.95 S
MAY 23 23.66 S
30 18.46 S
JUN 21 12.18 s
AUG 08 13.35 S
SEP 12 15.59 S
oCT 03 17.09 S
Nov 11 18.95 S
DEC 24 20.72 s
FEB 15, 1982 22.49 s
MAR 28 22.85 S
HIGHEST 12.18 JUN 21,
LOWEST 38.09 SEP 01,
10NQ4W1ODDDAOL
WATER
DATE LEVEL MS
JUN 02, 1981 2.26
30 4.41 s
NOV 06 5.79 S
MAY 25, 1982 4.95 s
NOV 15, 1983 4.78 s
OCT 11, 1984 4.68 s
SEP 24, 1985 3.69 s
SEP 22, 1986 2.35 s
HIGHEST 1.86 JUL 05,
LOWEST 8.55 DEC 20,
10NO4WI12ACDAQL
WATER
DATE LEVEL MS
JUN 02, 1981 2.90
30 4.49 s
NOV 05 7.13 s
MAY 25, 1982 9.07
NOV 15, 1983 8.26 s
AUG 05, 1988 9.27 s
11 9.48 s
HIGHEST 2.90 JUN 02,
LOWEST 13.00 APR 05,

APR

1991
1991

APR
MAY
JUL
SEP
DEC
JAN
FEB
APR
MAY
JUN

JUL
AUG
SEP
oCT
JAN
FEB
APR
MAY
JUL
SEP
Nov
JAN

1981
1988

SEP
AUG
DEC
AUG
JAN
APR

MAY

1990
1988

JAN
APR

MAY

JUN

1981
1990

DATE
13,

DATE

24,
23
27
25
03
16,
19
16
10
02
18
11
07
25
30
01,
19
21
27
01
09
11
26,

DATE

30,
05,

31,
08,
05
27
18

DATE

18,
05
27
10
24
08
21

1991

1982

1983

1984

1985

1987
1988

1989
1990

1990

WATER
LEVEL

51.48

WATER
LEVEL

22.70
22.61
22.64
24.15
25.09
25.69
26.20
26.94
27.46
27.84
27.89
27.55
28.29
27.74
27.78
28.48
28.93
29.58
30.29
30.98
31.35
31.40
31.87

WATER
LEVEL

5.73
7.81
8.55
5.23
5.23
6.69
6.52
3.58

WATER
LEVEL

10.21
13.00
12.89
11.62
10.46

9.34

8.32

{
|
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MAR
MAY
JUL

SEP
DEC

MAY
JUL
SEP
NOV
FEB
APR
JuL

oCcT
DEC
MAR
MAY
JUN
JUL
SEP

MAY
JUN

JUL

AUG
SEP
OCT

JUL

AUG
SEP
OCT
Nov
DEC

WATER
DATE LEVEL

|

\

|
WATER
DATE LEVEL
31, 1985 32.19
19 33.21
04 34.97
26 36.29
27 35.55
28 34.19
26 34.18
09, 1986  33.00
25 30.30
13 29.47
28 29.68
16 30.03
01, 1987  30.80
26 31.90
03 34.00
25 33.53
12 34.31
15 34.10
29, 1988  34.92
17 35.76
17 36.75
17 37.85
01 38.09
WATER
DATE LEVEL
24, 1990 3.21
08 3.28
21 3.92
05 1.86
26 5.30
21 6.67
12 6.61
09 7.67
WATER
DATE LEVEL
05, 1990 6.83
27 8.18
21 8.18
12 7.33
09 7.88
08 8.23
13 9.30

MS

=
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WATER
DATE LEVEL MS
WATER
DATE LEVEL MS
ocT 11, 1988 37.37 S
DEC 05 36.87 S
JAN 04, 1989 37.02 S
MAR 15 35.56 S
MAY 01 34.52 5
JUN 06 34.34 s
NOV 03 32.85 S
DEC 06 32.94 S
JAN 0S5, 1990 33.26 S
FEB 12 33.64 S
MAR 20 34.09 S
MAY 16 34.51 S
JUL 07 33.30 S
AUG 19 35.03 S
SEP 22 33.98 S
DEC 06 34.56 S
JAN 11, 1991 34.93 S
FEB 07 35.26 S
MAR 15 35.63 S
APR 19 35.86 S
MAY 16 36.73 S
JUN 26 36.45 S
WATER
DATE LEVEL MS
NOV 08, 1990 8.12 s
DEC 10 8.09 S
FEB 06, 1991 7.76 s
MAR 14 7.53 s
APR 13 7.32 8
MAY 17 7.18 s
30 3.93 8
JUN 13 3.11 s
WATER
DATE LEVEL MS
FEB 06, 1991 10.52 §
MAR 14 11.35 §
APR 13 12.19 §
MAY 17 11.70 S
30 10.43 s
JUN 13 9.16 S



10NO4W12CADRO1

WATER

DATE LEVEL

JUN 02, 1981 10.22

30 11.45

NOV 05 14.17

MAY 25, 1982 15.48

NOV 15, 1983  15.40

AUG 05, 1988 16.10

11 16.21

HIGHEST 3.09 JUN

LOWEST 18.66 APR
1ONQ4WI3ACCDOL

WATER

DATE LEVEL

MAY 01, 1990 8.03

10 5.41

24 3.32

JUN 08 2.54

21 3.99

. HIGHEST 2.31 MAY

LOWEST 9.63 AUG
JLONQ4W13ACCDO2

WATER

DATE LEVEL

MAY 10, 1990 31.86

24 30.43

JUN 08 29.79

21 31.76

JUL 05 33.88

HIGHEST 29.79 JUN

LOWEST 37.61 AUG
JONO4WISBARRO]

WATER

DATE LEVEL

APR 18, 1990 25.11

27 25.27

MAY 10 25.56

24 25.95

JUN 08 25.21

HIGHEST 24.50 JUL

LOWEST 27.65 AUG
JONO4W]15BABDO2

WATER

DATE LEVEL

APR 18, 1990 31.50

27 31.75

MAY 10 31.33

24 34.26

HIGHEST 30.37 SEP

LOWEST 34.26 MAY
1ONO4WISCCCCO]

WATER

DATE LEVEL

MAY 24, 1990 48.36

JUN 08 48.63

21 48.70

JUL 05 48.69

HIGHEST 48.36 MAY

LOWEST 53.20 MAY

Table 9.--Records of water

MS
s JAN
S APR
s

S MAY
s

S JUN
s

13, 1991
05, 1990
Ms

s JUL
S

s AUG
s SEP
s ocT
30, 1991
21, 1990
Ms

s JUL
s AUG
s SEP
s ocT
s NovV
08, 1990
21, 1990
Ms

S JUN
s JUL
s

S AUG
s SEP
05, 1990
21, 1990
MS

s JUL
s AUG
S SEP
s ocT
12, 1990
24, 1990
Ms

S JUL
s AUG
s SEP
s oct
24, 1990
17, 1991

DATE
19, 1990
05
27
10
24
08
21

DATE
05, 1990
27
21
12
09

DATE
27, 1990
21
12
09
08

DATE

21, 1990
05
26
21
12

DATE

26,
21
12
09

1990

DATE
25, 1990
21
12
09

WATER
LEVEL

16.99
18.66
18.18
17.18
15.38
13.50
12.65

WATER
LEVEL

6.23
8.09
9.63
9.45
9.01

WATER
LEVEL

37.56
37.61
36.11
35.22
33.90

WATER
LEVEL

24.96
24.50
27.01
27.65
26.21

WATER
LEVEL

31.08
30.88
30.37
30.88

WATER
LEVEL

48.87
49.05
49.51
49.95

levels in monitoring wells--Continued
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JUL

AUG
SEP
ocT
Nov
DEC

NOV
DEC
JAN
FEB
MAR

DEC
FEB
MAR
APR
MAY

oCT
NOV
DEC
FEB

NOV
DEC
FEB
MAR

Nov
DEC
FEB
MAR

DATE
05, 1990
27
21
12
09
08
13

DATE
08, 1990
13
23,
06
14

1991

DATE

1990
1991

13,
06,
14
13
17

DATE
09, 1990
08
10
06,
14

1991

DATE

08,
10
06,
14

1990
1991

DATE
08, 1990
10
06,
14

1991

WATER
LEVEL

12.62
12.89
13.05
12.17
13.28
14.67
15.93

WATER
LEVEL

9.09
9.41
9.26
9.15
8.42

WATER
LEVEL

32.14
32.35
32.35
31.32
31.85

WATER
LEVEL

26.02
25.83
25.93
26.45
26.07

WATER
LEVEL

31.37
31.86
32.70
32.80

WATER
LEVEL

50.40
50.95
52.04
52.53

MS

nunnwu nununnn nunnnn nununnnwn nununnnnunn

nuunuwn

DATE
FEB 06, 1991
MAR 14
APR 13
MAY 17

30
JUN 13

DATE
APR 13, 1991
MAY 17

30
JUN 13

DATE
MAY 30, 1991
JUN 13

DATE
APR 13, 1991
MAY 17

30
JUN 13

DATE

APR 13, 1991
JUN 13

DATE
APR 13, 1991
MAY 17

30
JUN 13

WATER
LEVEL

l6.72
17.52
17.93
16.55
14.82

3.09

WATER
LEVEL

8.32
6.21
2.31
4.03

WATER
LEVEL

31.73
32.50

WATER
LEVEL

26.11
26.66
26.36
26.36

WATER
LEVEL

32.89
33.38

WATER
LEVEL

52.98
53.20
53.15
53.05
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nwununn

MS

nununwnw

MS

nununn



10NO4WI1SDBEBO1
WATER
DATE LEVEL
JUN 02, 1981 21.53
30 23.10
NOV 05 25.18
MAY 25, 1982 19.60
NOV 15, 1983  25.50
AUG 05, 1988  22.65
HIGHEST 16.90 AUG
LOWEST 30.33 DEC
1ONO4W23ABBCO1
WATER
DATE LEVEL
APR 17, 1990 2.28
27 2.37
MAY 10 2.49
23 2.74
24 1.57
HIGHEST 1.57 MAY
LOWEST 3.78 AUG
10NQ4W23BRBRO1
WATER
DATE LEVEL
JUN 02, 1981 2.72
30 3.58
NOV 05 3.91
MAY 25, 1982 4.79
NOV 15, 1983 4.57
AUG 05, 1988 4.71
APR 05, 1990 7.19
HIGHEST 2.45 MAY
LOWEST 7.19 APR
10NO4W23BBCBO1
WATER
DATE LEVEL
JUN 12, 1990 4.32
21 3.93
JUL 05 5.13
26 4.92
HIGHEST 3.93 JUN
LOWEST 7.94 APR
10ONO4W23BBCBO2
WATER
DATE LEVEL
JUN 21, 1990 3.99
JUL 05 5.22
26 4.98
AUG 21 6.56
HIGHEST 3.99 JUN
LOWEST 8.04 APR
J1ONCGAW25DBDCO]
WATER
DATE LEVEL
APR 20, 1991 230.5
HIGHEST 230.5 APR
LOWEST 230.5 APR

Table 9.--Records of water
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21,
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20,
20,

AUG
APR

MAY
JUN

1990
1990

JUN

JUL
AUG
SEP

1990
1990

APR
MAY

JUN
JUL

1990
1990

AUG
SEP
ocT
NOV

1990
1991

SEP
oCcT
NOV
DEC

1990
1991

1991
1991

DATE

11,
05,
27
10
24
21

DATE

08,
21
26
21
12

DATE

217,
10
24
08
21
05
26

DATE

21,
12
09
08

DATE

12,
09
08
10

DATE

1988
1990

1990

1990

1990

1990

WATER
LEVEL

2.40
2.45
3.43
3.78
3.65

WATER
LEVEL

7.10
4.14
2.45
2.96
3.09
3.78
3.51

WATER
LEVEL

6.41
5.71
5.99
6.33

WATER
LEVEL

5.78
6.07
6.46
6.96

WATER
LEVEL
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JUL

AUG
SEP
ocT
Nov

OoCT
NoOV
DEC
FEB

AUG
SEP
ocT
NOV
DEC
FEB
MAR

DEC
FEB
MAR
APR

JAN
FEB
MAR
APR

DATE

05, 1990
26 |
21

09
08

DATE }
21, 1L90
!
|
9

DATE

10, 1990
06, 1991
14
13

DATE

18,
06
14
13

1991

DATEf

WATER
LEVEL

19.66
24.96
16.90
22.16
25.78
28.38

WATER
LEVEL

3.37
2.74
2.39
2.03
2.00

WATER
LEVEL

4.48
4.19
4.36
4.57
4.98
5.38
5.45

WATER
LEVEL

6.88
7.31
7.50
7.94

WATER
LEVEL

7.24
7.39
7.60
8.04

WATER
LEVEL
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APR
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APR
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APR
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JUN
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JUN

MAY
JUN

DATE

1990
1991

10,
14,
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17
30
13

DATE

13, 1991

17
30
13

DATE

13, 1991

17
30
13

DATE

17, 1991
30

13

DATE

17, 1991
30

13

DATE

WATER
LEVEL

1.98
2.25
2.14
2.20

WATER
LEVEL

5.76
4.05
3.65
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WATER
LEVEL

5.80
5.36
5.52
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LEVEL
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Table 9.--Records of water levels in monitoring wells--Continued

1INO2W30DCADO]
WATER
DATE LEVEL MS
JUN 02, 1981 28.21 APR
30 27.34 s
NOV 06 26.68 S MAY
MAY 25, 1982 26.45 S
NOV 15, 1983 27.12 S JUN
AUG 05, 1988 19.82 S
08 20.16 S JuL
HIGHEST 19.82 AUG 05, 1988
LOWEST 29.15 MAY 10, 1990
JINO2W31ACAAQL
WATER
DATE LEVEL MS
JUN 02, 1981 28.91 FEB
30 28.16 S APR
NOV 06 28.30 S
MAY 25, 1982 28.58 S MAY
NOV 15, 1983 29.10 S
AUG 04, 1988 22.47 S JUN
08 21.98 S
HIGHEST 21.73 JUL 26, 1990
LOWEST 30.81 MAY 10, 1990
1INO2W32DDCDO1
WATER
DATE LEVEL MS
JUN 06, 1991 155.44 S
HIGHEST 155.44 JUN 06, 1991
LOWEST 155.44 JUN 06, 1991
1INO3WOSBBBDO1
WATER
DATE LEVEL MS
OCT 31, 1990 50.58 S FEB
HIGHEST 49.54 APR 13, 1991
LOWEST 50.58 OCT 31, 1990
1INO3W12CCCCO1
WATER
DATE LEVEL MS
MAR 14, 1991 77.10 S APR
HIGHEST  77.10 MAR 14, 1991
LOWEST 77.94 APR 13, 1991
1INO3W1SCBCCO1
WATER
DATE LEVEL MS
NOV 7, 1990 6.81 S FEB
DEC 13, 1990 6.77 S MAR
HIGHEST 6.77 DEC 13, 1990
LOWEST 7.10 JUN 13, 1991

DATE

06,
27
10
25
08
21
05

1990

DATE

05,
06
27
10
25
08
21

1990

DATE

DATE

21, 1991

DATE

13, 1991

DATE

6, 1991
14, 1991

WATER
LEVEL Ms

29.02
29.04
29.15
26.10
25.12
24.94
23.39

nununnnunn

WATER
LEVEL MS

30.23
30.64
30.73
30.81
27.22
24.04
23.91

nunnunununn

WATER
LEVEL Ms

WATER
LEVEL Ms

49.83 s

WATER
LEVEL MS

77.94 s

WATER
LEVEL MS

6.99 s
6.96 S

DATE

JUL 26, 1990
AUG 20
SEP 12
OCT 10
NOV 07
DEC 10

FEB 06, 1991

DATE

JUL 05, 1990
26

AUG 20

SEP 12

OCT 10

NOV 07

DEC 10

DATE

DATE

MAR 14, 1991

DATE

DATE

1991
1991

APR 13,
MAY 17,

63

WATER
LEVEL MS

23.20
22.19
24.08
25.51
25.64
26.82
28.16

nununnnunn

WATER
LEVEL MS

24.29
21.73
22.72
25.84
25.79
27.52
28.89

nunnnununn

WATER
LEVEL MS

WATER
LEVEL MS

49.69 S

WATER
LEVEL MS

WATER
LEVEL MS

6.96 S
6.95 S

DATE

14, 1991
APR 13
MAY 17
30
JUN 13

DATE

FEB 06, 1991
MAR 14
APR 13
MAY 17
30
JUN 13

DATE

DATE

APR 13, 1991

DATE

DATE

JUN 13, 1991

WATER
LEVEL

28.61
28.81
27.20
26.19
26.40

WATER
LEVEL

30.02
30.39
30.61
30.59
28.80
25.56

WATER
LEVEL

WATER
LEVEL

49.54

WATER
LEVEL

WATER
LEVEL
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Ms



11INO3W15DCDDO
WATER
DATE LEVEL MS DATE
JUN 02, 1981 2.28 8 JAN 19, 1990
30 5.01 s APR 06
NOV 05 6.43 S 27
MAY 25, 1982 6.74 S MAY 10
NOV 15, 1983 5.09 s 25
AUG 04, 1988 3.03 s JUN 08
05 3.24 8 21
HIGHEST 2.28 JUN 02, 1981
LOWEST 6.75 MAY 10, 1990
1INO3W20BBBEO1
WATER
DATE LEVEL MS DATE
JUN 02, 1981 19.33 AUG 08, 1988
30 20.37 s JAN 18, 1990
NOV 05 17.61 s APR 05
MAY 25, 1982 17.37 8§ 27
NOV 15, 1983 19.25 8§ MAY 10
AUG 04, 1988 14.58 8 24
HIGHEST 14.58 AUG 04, 1988
LOWEST 21.20 MAY 24, 1990
1INO3W21BBAAOL
WATER
DATE LEVEL MS DATE
SEP 26, 1978 3.36 S MAR 23, 1979
DEC 27 3.66 S 26
29 3.76 S 28
FEB 02, 1979 4.35 S APR 04
20 4.02 S 10
27 4.04 S MAY 15
MAR 05 3.97 s 25
08 3.28 s JUN 10
MAR 14 2.91 s JUL 09
HIGHEST .66 JUN 30, 1981
LOWEST 4.35 FEB 02, 1979
11NO3W21DDADOL
WATER
DATE LEVEL MS DATE
JUN 02, 1981 5.35 JAN 19, 1990
30 6.14 S APR 06
NOV 05 6.29 S 27
MAY 25, 1982 6.23 s MAY 10
NOV 15, 1983 6.45 S 25
AUG 17, 1988 6.61 S JUN 08
18 6.06 S 21
HIGHEST 4.91 AUG 20, 1990
LOWEST 6.83 FEB 06, 1991
11INO3W22BRBCBO1
WATER
DATE LEVEL MS DATE
OCT 11, 1984 +54.57 H AUG 20, 1990
JUN 12, 1990 +42.92 H SEP 14
JUL 05 +48.61 H OCT 10
26 +49.07 H NOV 07,
HIGHEST +54.57 OCT 11, 1984
LOWEST +39.98 JUN 13, 1991

Table 9.--Records of water

WATER
LEVEL

6.28
6.68
6.73
6.75
6.56
6.29
5.71

WATER
LEVEL

2.81
2.82
2.87
2.90
3.38
3.45
3.14
3.19
1.86

WATER
LEVEL

6.68
6.30
6.42
6.01
5.50
5.54
5.25

WATER
LEVEL

+50.34
+52.01
+51.78
+49.53

levels in monitaring wells--Continued
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JUL

AUG
SEP
OCT
Nov
DEC

JUL

AUG
SEP
oCcT
NOV

JUL
AUG

SEP
JUN

Nov
MAY
NOV

JUL
AUG
SEP
OCT
NOV
DEC
FEB

DEC
FEB
MAR
APR

DATE
25, 1990
26
20
12
10
08
13

DATE

05, 1990
27
21
12
09
07

DATE
20, 1979
13

30

13

02,
30
05,
25,
15,

981

981
982
1983

DATE

26, 1990
20
12
10
08
12

06, 1991

DATE

12, *990
06, 1991
14
13

WATER
LEVEL

5.99
5.99
6.19
5.86
6.40
6.31
6.37

WATER
LEVEL

16.72
16.79
17.03
17.16
19.58

WATER
LEVEL

1.90
1.75
2.62
3.46
1.81

.66
2.70
1.22
2.81

WATER
LEVEL

5.04
4.91
5.56
6.09
6.26
6.54
6.83

WATER
LEVEL

+47.11
+44.46
+42.36
+44.46

nununnununnn

nunnunwn

=
17}

nuunununununnn

nnununnunn

mmmm

DATE

FEB 06, 1991
14
13
17
30

13

APR
MAY

JUN

DATE

DEC
MAR
APR
MAY

1990
1991

12,
14,
13
17
30

JUN 13

DATE

AUG 04, 1988
NOV
DEC
FEB
MAR
APR
MAY
JUN

DATE

14,
13
17
30
13

1991
APR
MAY

JUN

DATE
MAY 17,
30
JUN 13

1991

WATER
LEVEL

6.66
6.64
6.67
6.05
6.05
5.78

nuunnun

Ms

|
|
oo

WATER
LEVEL

<
7]

1.67
2.47
3.24
3.13
3.37
2.71
2.59
1.78
2.05

nuhununununnnunn

WATER
LEVEL

6.55
6.14
5.95
5.37
5.12

nnhnnn

WATER
LEVEL MS
+43.42 H
+44.00 H
+39.98 H



J11NO3W22BBCBO2
WATER
DATE LEVEL
JUN 11, 1990 8.52
12 8.56
21 8.68
JUL 05 9.28
HIGHEST 8.52 JUN
LOWEST 10.40 FEB
11NO3W30BAAAOL
WATER
DATE LEVEL
JUN 02, 1981  20.40
30 17.59
NOV 05 17.04
MAY 25, 1982  19.37
Nov 15, 1983  19.14
AUG 04, 1988  14.27
HIGHEST 14.27 AUG
LOWEST 20.72 OCT
JINO3W30DADAOL
WATER
DATE LEVEL
JUN 02, 1981 +.54
30 .80
Nov 05 .18
MAY 25, 1982 2.04
NOV 15, 1983 .97
OCT 11, 1984 .10
SEP 26, 1985 .66
SEP 22, 1986 .32
HIGHEST +.54 JUN
LOWEST 6.23 MAY
JINO3W31BADDO1
WATER
DATE LEVEL
APR 10, 1990 5.85
27 7.17
MAY 10 8.32
HIGHEST 4.46 SEP
LOWEST 8.32 MAY
L1INO3W31BBDBO]
WATER
DATE LEVEL
APR 10, 1990 6.69
27 6.90
MAY 10 7.02
24 5.90
HIGHEST 2.37 JUL
LOWEST 7.02 MAY

Table 9.--Records of water

MS
s JUL
s AUG
s SEP
s ocT
11, 1990
06, 1991
Ms

AUG
s APR
s
s MAY
s
s JUN
04, 1988
09, 1990
MS
s SEP
s AUG
s SEP
s JAN
s APR
s
s MAY
s
02, 1981
10, 1990
MS
s JUN
s
s JUL
12, 1990
10, 1990
MS
s JUN
s
s JUL
s
27, 1990
10, 1990

WATER
DATE LEVEL
26, 1990 9.79
20 9.78
12 9.76
10 10.36
WATER
DATE LEVEL
10, 1988 15.6
05, 1990 -
217 -
10 -
24 20.01
08 -
WATER
DATE LEVEL
30, 1987 .01
03, 1988 .45
01, 1989 1.05
08, 1990 4.13
05 5.05
27 5.28
10 6.23
25 4.69
WATER
DATE LEVEL
08, 1990 5.91
21 5.55
05 5.20
WATER
DATE LEVEL
08, 1990 5.04
21 4.97
05 4.49
27 2.37

levels in monitoring wells--Continued

nnnnn

MS

oo

=
Z]

nhunhununann

nunn

nununn

DATE

NOV 07,
DEC 13
FEB 06,
MAR 14

1990

1991

DATE

JUN
JUL
AUG 21
SEP 12
OCT 09
NOV 08

21, 199%0
27

DATE
JUN 08,
21
JUL 05

27
AUG 21
SEP 12
OCT 09
NOV 08

1990

DATE

SEP 12,
OCT 09
DEC 13

1990

DATE
AUG 21, 1990
SEP 12
OCT 09
DEC 13
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WATER
LEVEL

10.34
10.24
10.40

9.93

WATER
LEVEL

19.38
18.14
19.04
20.72

WATER
LEVEL

3.44
2.50
2.32
1.66

.99
1.05
1.72
2.63

WATER
LEVEL

4.46
4.77
5.51

WATER
LEVEL

3.66
4.07
4.63
4.20

MS

nunn

=
17}

nhnntnnnnn

Ms

APR
MAY

JUN

DEC
MAR
APR
MAY

JUN

DEC
FEB
MAR
APR
MAY

JUN

APR
MAY
JUN

APR
MAY

JUN

DATE
13, 1991
17
30
13

DATE

1990
1991

12,
14,
13
17
30
13

DATE

1990
1991

13,
06,
14
13
17
30
13

DATE
13, 1991
30
13

DATE
13, 1991
17
30
13

WATER
LEVEL

9.36
8.66
8.64
8.69

WATER
LEVEL

3.39
4.26
4.69
4.96
4.97
4.80
4.34

WATER
LEVEL

5.51
6.37
5.30

WATER
LEVEL

6.76
5.98
5.55
4.20

nuunn

MS

nnrunnnnn
ooooo

nunn

nnnn



1INO3W31DABAQL
DATE
JUN 02, 1981
NOV 12
MAY 25, 1982
NOV 15, 1983
AUG 03, 1988
08
HIGHEST 1.47
LOWEST 6.94
1INQ3W33BBAAQL
DATE
AUG 17, 1990
SEP 12
OCT 09
HIGHEST 2.61
LOWEST 4.03
11INO3W33BBARQ2
DATE
AUG 20, 1990
SEP 12
oCT 09
HIGHEST 3.33
LOWEST 5.62
11NO3W33DDDCOL
DATE
MAY 25, 1990
JUN 08
21
JUL 05
HIGHEST .10
LOWEST 1.60
L1INO3W33DDDCO2
DATE
MAY 25, 1990
JUN 08
21
JUL 05
HIGHEST 1.33
LOWEST 2.93
1INO3W3SDACCO]
DATE
MAY 25, 1990
JUN 08
21
JUL 05
HIGHEST .91
LOWEST 3.61

WATER
LEVEL

1.47
3.63
4.97
4.21
5.81
5.86

JUN
MAY

WATER
LEVEL

3.58
3.61
3.92

SEP
JAN

WATER
LEVEL

5.23
5.32
5.62

JUN
ocT

WATER
LEVEL

.53
.46
.16
.79

JUL
MAY

WATER
LEVEL

2.48
2.63
2.34
2.86

MAY
SEP

WATER
LEVEL

2.16
2.23
2.17
1.60

AUG
FEB

Table 9.--Records of water

MS DATE
APR 05, 1990

s 27

s MAY 10

s 25

S JUN 08

s 21

02, 1981

10, 1990

MS DATE

s Nov 08, 1990

s DEC 12

s JAN 16, 1991

12, 1990

16, 1991 MaAR 14,

MsS DATE

s NOV 08, 1990

s DEC 12

s JAN 16, 1991

13, 1991

09, 1990 FEB 06,

MS DATE

s JUL 27, 1990

s AUG 20

s SEP 12

s OCT 09

27, 1990

30, 1991

Ms DATE

s JUL 27, 1990

S AUG 20

s SEP 12

s oCT 09

30, 1991

12, 1990 OCT 09,

MS DATE

s JUL 27, 1990

s AUG 20

S SEP 12

s OCT 10

20, 1990

06, 1991

1991

1991

1990

WATER
LEVEL

6.53
6.75
6.94
6.83
6.57
6.21

nnununnunn

WATER
LEVEL MS
3.84 s
3.98 S
4.03 S

WATER
LEVEL MS
5.48 S
5.48 S
5.58 S

WATER
LEVEL

.10
.99
1.05
1.22

nunnn

WATER
LEVEL

2.55
2.90
2.93
2.93

nnnu

FEB

WATER
LEVEL Ms
1.60 s

.91 s
2.40 s
2.00 s

Ose,

JuL

AUG
SEP
oCT
NOV

MAR
APR
MAY

FEB
MAR
APR

NoOV
DEC
FEB
MAR

NoOV
DEC
FEB
MAR

1991
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NoV
DEC
FEB
MAR

DATE

05, 1990
27
21
12
09
08

i
'

DATE

14, 1991
13
17 |

\

DATE

06, 1991

14 |

13 ‘
|
|
|

DATE
08, 1990
12
06,
14

1991

DATE
08, 1990
12

06, 1p91
14 |

DATE
08, 1990

06,
14

1991

WATER
LEVEL

6.42
6.23
5.96
5.81
5.90
5.83

WATER
LEVEL

4.03
3.90
3.35

WATER
LEVEL

5.62
5.56
5.41

WATER
LEVEL

1.22
1.20
1.55
1.27

WATER
LEVEL

2.86
2.80
2.93
2.78

WATER
LEVEL

2.78
3.11
3.61
3.60

nnnnnn

nun

Ms

nnunn

nununn

nnnn

levels in monitoring wells--Continued

DEC
FEB
MAR
APR
MAY
JUN

MAY
JUN

MAY

JUN

APR
MAY

JUN

APR
MAY

JUN

APR
MAY

JUN

DATE

1990
1991

12,
06,
14
13
17
13

DATE

30,
13

1991

DATE
17, 1991
30
13

DATE

13,
17
30
13

1991

DATE
13, 1991
17
30
13

DATE

13,
17
30
13

1991

WATER
LEVEL

5.90
6.32
6.68
6.90
6.88
6.50

WATER
LEVEL

3.00
3.10

WATER
LEVEL

4.45
4.57
3.33

WATER
LEVEL

1.10
.70
1.60
.71

WATER
LEVEL

2.67
2.65
1.33
2.06

WATER
LEVEL

3.48
2.28
2.73
2.06

nununnunn

MS

nounn

nununn

nunnn

nnnn



Table 9.--Records of water

1INO3W3ISDDBBOL
WATER
DATE LEVEL MS
MAY 25, 1990 +2.17 S JuL
JUN 08 +2.49 s AUG
21 +2.87 S SEP
JUL 05 -~ F ocT
HIGHEST  +3.35 OCT 10, 1990
LOWEST +.49 APR 13, 1991
1INO4W11ADABO]L
WATER
DATE LEVEL MS
JUL 18, 1988 54.70 S FEB
HIGHEST 54.70 JUL 18, 1988
LOWEST 59.30 FEB 21, 1991
1INQ4W14DCCAQL
WATER
DATE LEVEL MS
APR 10, 1990 40.30 s JUN
20 40.30 s
27 40.93 s JUL
MAY 10 40.42 s AUG
23 39.01 s SEP
MAY 24 38.95 B ocT
HIGHEST  33.14 AUG 01, 1990
LOWEST 41.11 MAY 17, 1991
1INQ4W25DDDDOL
WATER
DATE LEVEL Ms
JUN 02, 1981 8.70 APR
30 4.41 s
Nov 05 5.39 s MAY
MAY 25, 1982 5.63 s
NOV 15, 1983 6.17 s JUN
AUG 22, 1988 5.68 s
JAN 18, 1990 13.18 S JuL
HIGHEST 3.57 JUL 27, 1990
LOWEST 15.60 MAY 10, 1990
1INO4W26ACABOL
WATER
DATE LEVEL Ms
OCT 31, 1990 66.77 S JUN
HIGHEST  66.42 JUN 20, 1991
LOWEST 66.77 OCT 31, 1990

DATE
27, 1990
20
12
10

DATE

21, 1991

DATE

01,
22
01
01
01
01

1990

JUN 13,

DATE

09,
27
10
24
08
21
05

1990

DATE

20, 1991

1991

WATER
LEVEL Ms

59.30 s

WATER
LEVEL

37.64
33.92
33.71
33.14
34.83
36.50

Dwwwnw

WATER
LEVEL

15.08
15.46
15.60
11.98
9.54
8.45
7.56

nunnnnnnn

WATER

LEVEL Ms

66.42 S

NoV
DEC
FEB
MAR

MAR

NOV
DEC
JAN
FEB
MAR
APR

JUL
AUG
SEP
OCT
NOV
DEC
FEB

DATE
08, 1990
12
06,
14

1991

DATE

14, 1991

DATE
01, 1990
01
01,
01
01
01

1991

DATE
27, 1990
21
12
09
07
13

06, 1991

DATE

WATER
LEVEL

+2.55
+2.02
+1.10

+.96

WATER
LEVEL

59.20

WATER
LEVEL

38.24
37.37
38.58
40.65
39.77
40.15

WATER
LEVEL

3.57
4.90
7.25
8.67
9.76
8.80
12.82

WATER
LEVEL

levels in monitoring wells--Continued

MS DATE
s APR 13,
s MAY 17

s 30

s JUN 13

MS DATE
s APR 13,

MS DATE

B MAY 01,

B 17

B JUN 13

B

B

B

MS DATE
s MAR 14,
s APR 13

s MAY 17

s 30

s JUN 13

s

s

MS DATE

1991

1991

1991

1991

WATER
LEVEL

+.49
+1.07
+2.00
+3.05

WATER
LEVEL

59.14

WATER
LEVEL

40.58
41.11
41.11

WATER
LEVEL

13.81
14.63
11.28
11.61

6.09

WATER
LEVEL

Ms

nnnn

MS

Ms

nnnnwn

Ms
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Table 10.--Physical properties and major-ion concentrations of water from wells

[Analyses by Montana Bureau of Mines and Geology in accordance with methods defined by Fishman and Friedman (1989).
Geologic unit: Qal, Quaternary alluvium; Tsu, Tertiary sediments undifferentiated (queried where upper contact
is uncertain; pTb, pre-Tertiary bedrock. Depth of well reported in feet below land surface. Bicarbonate
was determined by fixed endpoint titration in the laboratory (fet-lab) or by incremental titration onsite (it-fld).
Abbreviations: °C, degrees Celsius; uS/cm, microsiemens per centimeter at 25 °C; mg/L, milligrams per liter.
Symbols: <, less than; --, no data or not applicable; ND, not detectable]

Onsite ) Solids,
spe- Hard- sum of Magne-

Onsite cific Onsite ness, Alka- consti- Calcium, sium, Sodium,
Depth temper-  con- pH totlal linity tuents, dis- dis- dis-

Geo- of ature, duct- {(stand- (mg/L {(it-£f1d) dis- solved solved solved

Location logic well water ance ard as (mg/L as solved {mg/L (mg/L (mg/L

number unit (feet) Date (°C) (HS/cm) units) Cacoa) 03003) (mg/L) as Ca) as Mg) as Na)

|

09NO2WO7ACDDO1 Qal - 05-24-89 6.0 170 7.0 0 47 102 20 4.8 4.0

06-21-89 - - 7.2 0 61 114 23 5.5 4.2

08-22-89 12.0 197 7.4 9 82 140 28 6.9 5.1

09-27-89 11.0 177 7.0 3 61 116 21 5.0 5.2

04-18-90 5.0 153 6.6 3 38 90 i5 3.8 4.1

04-25-90 5.5 139 6.7 49 38 85 13 3.9 3.6

05-29-90 8.0 190 5.8 69 - -- 19 5.2 3.9

06-04-90 8.0 159 6.9 71 52 100 20 5.1 4.0
09NO3WO1ABABO1 Tsu 105 11-18-80 8.5 495 7.1 200 - 305 59 13 25
10NO2W04CDDCO1 Tsu 120 11-06-90 11.0 505 7.8 1?0 171 354 47 7.3 47

|

10NO2W0 6CBCCO1 Qal 24 11-14-78 - 384 - 150 - 240 45 10 21
12-26-78 11.0 - - 140 - 184 39 11 22
04-11-79 7.0 400 - 160 - 236 45 11 i8
06-26-79 - 380 - - - - -- -- -
10NO2WO6CCCCO1 Qal 35 10-03-90 13.0 380 7.5 - _— - - - -
10NO2W06DCDDO1 Qal - 06-30-88 9.0 790 - - - - -- -- --
10NO2WO6DDB 01 Qal 21 01-16-79 3.5 610 -— 220 - 388 63 16 48
10NO2W06DDBCO1 Qal 24 11-14-78 10.0 579 -— 200 - 359 58 14 45
01-16-79 3.5 - - 210 - 382 61 14 46
04-12-79 8.0 620 -- 220 - 372 64 15 42
06-27-79 - 610 - -—— -— - -— -— --
10NO2WO6DDDA01 Qal - 11-07-90 12.0 422 7.6 - il - bt - -
10NO2WO7BAA 01 Qal 38 08-31-71 17.0 398 - - - - -- - --
10NO2WO7BBBBO1 Qal 24 11-14-78 - - - 130 - 248 37 8.8 21
12-26-78 13.0 - - 160 - 242 45 11 20
04-11-79 9.0 386 -- 1%0 - 238 44 10 18
06-27-79 - 411 - -— - - - - --
08-17-90 17.0 390 6.6 150 142 237 41 12 22
10NO2W18AADAOL Qal -- 08-02-88 13.0 330 - - - - . - -
10NO2W18DDCDO1 Tsu 70 06-11-81 10.0 400 7.6 150 - 241 45 9.4 27
10NO2W19AAD 01 Qal 74 09-01-71 14.5 390 - - - - . — -
09-09-71  14.0 - - - - - - -- -
10NO2W29BCC 01 Qal 80 09-01-71 14.0 733 -— - - - -- -- -
09-10-71 14.5 - - - - - - - -
10NO2W29CCAAOL Tsu - 05-01-89 11.0 545 - - - -- - - -
10NO2W2 9CCAAQ2 Tsu - 05-01-89 7.0 550 - - - - - - -
10NO2W30DBACO1 Tsu(?) 18 05-01-89 11.0 405 - - - - - - -
10NO2W30DBCCO1 Qal 40 05-01-89 11.5 520 - - - - - - -
10NO2W30DBDAO1 Qal 98 05-04-89  10.0 680 - L - - - - -
10NO2W30DCBDO1 Qal - 05-01-89  11.0 460 - - - - - - -
10NO2W31ABA 01 Qal - 09-10-71 15.0 - -- .- - - - - -
10NO3WO02ACC 01 Qal 49 11-06-90 9.0 402 7.3 - - - - - -
10NO3WO2ADB 01 Qal 20 09-05-90  14.5 620 7.0 270 278 399 79 17 36
10NO3W02BDD 01 Qal 40 08-31-71 12.0 402 - - - - - - -
10NO3W02DDDDO1 Tsu(?) 123 08-15-90 11,5 377 7.1 1Eo 111 248 47 10 14
10NO3W02DDDDO3 Qal 25 08-14-90 12,0 480 7.1 210 162 303 62 14 14
10NO3WO3BACBO1 Qal 65 04-16-79 8.5 375 -- 160 - 230 42 13 15
06-26-79 - 370 - - - - - - -
06-09-81 8.5 180 9.8 52 -- 105 6.3 8.7 15
10NO3WO3BACBC2 Qal 24 10-18-78 - - - - --- <= - - -
01-17-79 4.5 -- - 200 - 275 55 14 16
04-13-79 8.0 460 - 200 - 287 55 14 16
06-26-79 -- 470 - -— - - - -- --
06-09-81 9.5 460 7.8 200 -- 286 58 13 16
10NO3WO3BCDAOL Qal - 07-12-88 9.5 375 - - - - - - -
10NO3WO3CAB 01 Qal 44 08-17-71  20.5 386 7.7 170 -- 264 48 12 15
10NO3WO3CAC 01 Qal 50 08-31-71  13.5 372 - - - -- - - -
10NO3WO3CCA 01 Qal 32 11-07-90 8.0 370 7.6 - - - - - -
10NO3W04DCCDO1 Qal 55 08-07-90 9.5 462 7.5 300 239 400 89 20 18
10NO3W04DCCDO2 Qal 25 08-07-90 8.5 641 7.5 300 244 403 86 20 22
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Table 10.-~Physical properties and major~ion concentrations of water from wells--Continued

Nitro-
Potas- Bicar- Sul- Chlo- Fluo- Silica, gen, Phos~
Sodium sium, bonate Bicar- fate, ride, ride, dis- nitrate, phorus,
ad- dis- (fet-lab) bonate dis- dis- dis~ solved dis- dis-
sorp- solved {mg/L (it-£1d) solved solved solved (mg/L solved solved
tion (mg/L as (mg/L as (mg/L (mg/L (mg/L as (mg/L (mg/L Location
Date ratio as K) Hc03) HC03) as soq) as Cl) as F) 5102) as N} as P) number
05-24-89 0.2 1.6 - 57 25 1.0 0.1 17 -- 0.01 09NO2WO7ACDDO1
06~21-89 .2 1.5 - 74 24 .90 .2 18 - .02
08-22-89 .2 1.9 - 101 25 3.8 .1 19 - <,01
09~27-89 .3 1.8 - 74 24 2.0 .1 19 - <.01
04-18-90 .2 1.4 - 47 21 1.0 .1 17 - .01
04~25-90 .2 1.3 - 46 21 1.6 .1 15 -- <.01
05-29-90 .2 1.4 - - 20 - .2 17 - <.01
06~04-90 .2 1.4 - 63 20 .40 .1 17 - .01
11~18~80 .8 5.0 210 - 62 11 .7 26 - == 09NO3WO1ABABO1
11~-06-90 2 10 210 208 48 22 .5 61 .65 <.10 10NO2W04CDDCO1
11~14-78 .7 4.0 180 - 38 9.4 .8 22 .23 - 10NO2WO6CBCCO1
12-26-78 .8 4.0 93 - 39 10 .7 5.7 1.2 -
04-11-79 .6 3.0 170 - 41 9.9 .6 20 .77 -
06-26-79 -- -- 170 -- ~-- - - -~ .11 -
10~-03-90 - -- - - 40 12 - - .35 - 10NO2W06CCCCO1
06-30-88 -- -- -- - -- 19 -- ~-- 5.8 -- 10N02W06DCDDO1
01-16-79 1 7.9 - - 58 21 .6 24 - .06 10NO2WO6DDB 01
11~-14-78 1 7.0 250 - 66 25 .8 11 .71 - 10NO2WO6DDBCO1
01-16-79 1 8.0 290 - 61 19 6 12 2.9 --
04-12-79 1 5.0 290 - 54 23 .4 18 1.0 -
06-27-79 - - 310 - - - - - .35 -
11-07-90 - - -- -- 40 15 - - .43 - 10NO2WO0 6DDDAO1
08-31-71 - - - - - 9.5 - - 1.9 .07 10NO2WO7BAA 01
11-14-78 .8 4.0 260 - 37 10 .9 -- .34 - 10NO2WO7BBBBO1
12~26~78 .7 4.0 180 - 40 9.4 .8 21 .37 -
04-11-79 .6 3.0 170 - 37 20 .7 19 .52 -
06~27-79 - - 180 - - - - - .10 -
08-17-90 .8 3.8 170 173 37 12 1.1 21 .10 <.10
08-02-88 L - -- - - 11 - - - - 10NO2W18AADAO1
06-11-81 1 3.0 170 - 47 10 .4 15 - - 10N02W18DDCDO1
09-01~71 - - - - - 8.0 -- - 1.2 .09 10NO2W19AAD 01
09-09~71 - - - - - - - - - -
09-01-71 - - - - -- 29 - - 1.8 .08 10N02W29BCC 01
09-10-71 -- - -- -- -~ -- - -- - -~
05-01-89 - -- - - - 15 - - 1.4 - 10NO2W29CCAAQ1
05-01-89 ~- -- -- -- - 15 - -~ 1.4 -- 10NO2W29CCAAQ?2
05~-01-~89 - - - -- - 13 - - 2,1 - 10NO2W30DBACO1
05-01-89 -- -- - -- - 20 - - 2.9 - 10NO2W30DBCCO1
05-04~89 -- - == - - 18 - - B.6 - 10NO2W30DBDAOL
05~01~89 -- - - - - 11 - - 3.3 - 10NO2W30DCBDO1
09-10~71 -- - - - -— - - - - - 10NO2W31ABA 01
11-06-90 - - - - 49 4.9 - - 1.9 - 10NO3W02ACC 01
09-05-90 .9 5.7 350 339 34 23 .4 32 .07 <.10 10NO3W02ADB 01
08-31-71 - - -— - - 3.9 - - 2,7 .09 10NO3W02BDD 01
08-15-90 .5 3.1 130 135 75 5.2 .2 22 1.8 <.10 10NO3W02DDDDO01
08-14-90 .4 3.5 170 197 78 9.6 .2 21 3.3 <.10 10NO3W02DDDDO03
04-~16-79 .5 3.0 150 - 62 .80 .2 18 .56 -- 10NO3W03BACBO1
06-26-79 - - 150 - - - - - .69 -
06-09-81 .9 3.0 35 -- 45 3.8 .2 .10 -- --
10-18-78 - - 210 - - - -— - .86 - 10NO3WO3BACBO2
01-17-79 .5 3.0 200 - 65 3.5 .2 16 .28 --
04-13-79 .5 3.0 200 -- 65 2.8 .2 25 1.8 -
06-26-79 -~ -~ 210 - -- -- -~ -- 1.4 --
06-09-81 .5 2.0 200 -- 70 3.0 .2 25 -- -
07-12-88 ~-- ~- ~-- -- - 4.1 -- - - -- 10NO3W03BCDAO1
08-17-71 .5 3.2 -- - 64 2.1 .3 27 -- .09 10NO3WO3CAB 01
08-31-71 - - - - - 2.3 -— -- 1.4 .08 10NO3WO3CAC 01
11-07-90 e - - - 59 4.3 - - 1.0 - 10NO3WO3CCA 01
08-07-90 .4 3.4 280 292 82 16 .2 30 1.3 <.10 10NO3W04DCCDO1
08-07-90 .5 3.4 290 298 78 19 .2 28 1.2 <.10 10NO3W04DCCDO2
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Table 10.--Physical properties and major-ion concentrations of water from wells--Continued

[

70

Onsite | Solids,
spe- Hard- sum of Magne-
Onsite cific Onsite ness, Alka- consti- Calcium, sium, Sodium,
Depth temper-  con- pH total linity tuents, dis- dis- dis-
Geo- of ature, duct - {stand- (mg/L (it-f1d) dis- solved solved solved
Location logic well water ance ard s {(mg/L as solved (mg/L (mg/L (mg/L
number unit (feet) Date (°C) (uS/cm) units) Ca 3) Cacos) {mg/L) as Ca) as Mg) as Na)
10NO3WOSABA 01 Qal 42 08-17-71 15.5 418 7.6 200 - 280 61 12 18
12-18-72 13.0 435 - - - - - - Sl
06~04-81 9.5 480 7.4 210 - 284 61 13 17
10NO3WOSABAAOL Qal - 09-25-90 9.5 470 7.8 - - - - - --
10NO3WO5BAAAO1 Qal 64 01-09-79 8.0 - - 130 - 194 33 12 14
04-11-79 8.0 336 - 20 - 182 27 13 15
06-27-79 - 460 - - - - - - -
10NC3WOSBAABO1 Qal 28 10-17-78 - - - 00 - 282 58 14 16
12-19-78 10.0 - - 10 - 292 61 15 17
05-14-79 - 475 - 230 - 320 67 16 20
06-27-79 - 540 - - - - - - -~
10NO3W05CCDCO1 Qal 45 06-22-88 10.0 440 - - - - - - -
10NO3W05CCDDO1 Qal 23 11-02-78 12.5 - -- 170 - 242 50 9.8 14
01-10-79 7.0 - - 70 - 249 51 10 15
03-14-79 10.0 450 - 90 - 259 58 11 14
04-12-79 9.0 435 - 80 - 258 53 11 15
06-20-79 - 380 - - - - - - -
08-15-90 11.5 425 7.3 160 142 243 49 10 16
09-25-90 9.0 468 7.4 - - - - - -
10NO3W05CCDDO2 Qal 48 08-15-90 2.0 425 7.4 190 150 275 54 13 18
10NO3WO6AADAOL Qal 89 06-21-88 10.0 580 - - - - - - -
10NO3WO6ABBCO1 Qal 62 01-09-79 7.0 - - 170 - 256 43 15 22
04-11-79 9.0 505 - 230 - 294 61 18 20
06~21-79 - 573 - 240 - 334 68 18 21
10NO3WO6ACD 01 Qal 48 08-18-71 17.5 487 7.3 220 - 308 62 15 21
12-18-72  12.5 503 - - - - - - -
11-06-78 14.0 475 - -~ - - - - -
06-10-81  11.5 525 7.3 220 - 314 63 15 22
10NO3WO6ACDCO1 Qal 55 06-21-88 10.5 489 - - - - - - -
10NO3WO6BCC 01 Qal - 08-23-71 14.5 325 - - - - - - -
10NO3WO6CAA 01 Qal 45 08-23-71  18.5 552 - - - - - - -
“10NO3WO6CAADO1 Qal 40 11-03-90 9.5 456 7.6 190 - 285 55 14 21
07-11-90 10.0 455 7.4 - 167 - - - -
10NO3W06CDC 01 Qal 65 08-23-71 13.0 470 - - —_— == == == -
10NO3W06DBAADL Qal 34 11-02-78 11.5 - - 300 - 422 84 21 28
01-24-79 8.0 - - 270 - 404 77 20 28
04-24-79 9.5 670 - 300 - 412 82 22 28
07-06-79 - 690 - - - - - - -
11-03-90 8.0 540 7.0 210 190 330 60 15 31
10NO3WO06DBAAO2 Qal 62 04-24-79 9.0 510 -—- 210 - 314 59 16 23
07-06-79 - 522 - - - - - - -
11-03-90 9.0 407 6.9 160 153 244 46 12 19
10NO3WO6DCA 01 Qal - 08-23-71 15.0 477 - [ - - . - -—
10NO3W06DDCDO1 Qal 46 06-21-88 3.5 455 - - - - - - -
10NO3WO7AAA 01 Qal 40 08-23-71 13.0 488 - - - - - - -
10NO3WO7ABB 01 Qal 42 08-18-71  19.0 478 7.4 210 - 299 58 15 21
10NO3WO7ACCBO1 Qal 89 07-12-90  10.5 445 7.1 - - - - - -
10NO3W07ADD 02 Qal 40 08-24-71  14.0 507 - - - - - - -
10NO3WO7BAAAOL Qal - 06-21-88 10.0 435 - - - - - - -
10NO3WO7DBC 01 Qal 32 08-23-71  10.5 446 - - - - - - -
10NO3WO7DDC 01 Qal 65 08-24-71 14.0 708 - - - - - - -
10NO3WOBADCBO1 Qal 50 06-22-88 10.0 695 - - - - - - -
10NO3WOBBBA 01 Qal 60 08-24-71 18.5 409 - -- - - - - -
12-18-72  14.0 439 - - - - - - -
11-06-78  10.0 425 - - - - - - -
10NO3WOBCBADO1 Qal 52 06-27-88 9.0 200 - - - - - - -
10NO3WO8CBCCO1 Qal 23 11-01-78 12.5 130 - 200 - 286 55 15 19
01-10-79 7.0 - -- 220 - 308 60 16 19
04-11-79 5.5 502 - 210 - 299 59 16 19
06-21-79 - 532 - 230 - 315 63 17 19
10NO3W08CCCDO1 Qal - 06-23-88 10.0 778 -— . - - - - -
10NO3WO8CDD 01 Qal 52 12-18-72 11.5 641 - - - - - - -
11-06-78  10.0 635 - - - - - - -
06~04-81  10.0 740 7.6 310 - 404 82 25 25
10NO3WO8CDDBO1 Qal - 06-22-88 11.0 575 - - - - - - -



Table 10.~~Physical properties and major-ion concentrations of water from wells-~Continued

Nitro~-
Potas~- Bicar~ Sul- Chlo~ Fluo- silica, gen, Phos-
Sodium sium, bonate Bicar- fate, ride, ride, dis~ nitrate, phorus,
ad- dis~ (fet~-lab) bonate dis~ dis~ dis~ solved dis~ dis-
sorp~- solved {mg/L (it-£f1d) solved solved solved {mg/L solved solved
tion (mg/L as (mg/L as {mg/L (mg/L (mg/L as (mg/L (mg/L Location
Date ratio as K) HC03) HC03) as 504) as Cl) as F) 5102) as N) as P) number
08-17~-71 .6 2.9 - - 45 6.8 .2 23 - .10 10NO3WOSABA 01
12~-18-72 - - -~ - - 7.7 - - - .04
06-04-81 .5 3.0 220 - 49 10 .7 22 -~ -
09-25~90 - - - - 52 11 - - .73 - 10NO3WOSABAAC1L
01-09-79 .5 3.0 130 - 50 13 .3 1.9 .17 - 10NO3WO5BAAACL
04-11-79 .6 3.0 130 - 42 15 .2 1.8 .18 -
06-27-79 - - 190 - - - - - 3.2 -
10-17-78 .5 3.0 190 - 55 18 .3 20 1.0 - 10NO3WOSBAABO1
12-19~78 .5 4.0 210 - 47 16 .3 21 1.5 -
05-14-79 .6 3.0 220 - 60 18 .3 20 1.6 -
06-27~79 - - 230 - - - - - 2.7 -
06~-22-88 -- - - - - 12 - - 1.7 - 10NO3W05CCDCO1
11-02~78 .5 3.0 180 - 47 5.1 .3 19 .99 - 10NO3W05CCDDO1
01-10~79 .5 3.0 190 - 44 5.6 .3 22 .73 -
03-14-79 .4 4,0 190 - 52 9.1 .3 14 .47 -
04~-12~79 .5 4.0 190 - 51 8.6 .3 19 .47 -
06-20~79 - - 180 - - - - - .85 -
08-15-90 .6 3.5 170 174 49 10 .4 19 .48 <.10
09-25-90 - - - -- 59 16 - - 1.4 -
08-15-90 .6 2.8 180 183 55 16 .3 23 1.2 <.10 10NO3W0O5CCDD02
06-21~-88 - - - -~ -~ 17 - - 2.6 - 10NO3WO6AADACL
01-09~79 .7 5.0 190 - 59 11 .5 3.2 .40 - 10NO3WO6ABBCO1
04-11~79 .6 5.0 230 - 56 8.0 .4 12 <.02 -
06-21-79 .6 4.0 270 - 60 8.0 .3 19 .48 -
08~-18~-71 .6 3.1 - - 58 6.4 .2 22 -— .05 10NO3WO6ACD 01
12-18-72 - - - - - 9.0 - - - .02
11-06~78 - - - - - 15 - - - .02
06~10-81 .6 2.0 230 - 67 9.6 .4 22 - b
06~-21~-88 - - - - - 7.1 - - .46 - 10NO3WO6ACDCO1
08-23-71 - - - - - 3.4 - - .06 .01 10NO3WO6BCC 01
08-23-71 - - - - -~ 15 - -~ .53 .01 10NO3WO6CAA 01
11~-03~-90 .6 3.1 200 - 39 19 .4 21 3.4 .10 10NO3WO6CAADO1
07-11-90 - - - 204 - 15 - - 1.5 -—
08-23-71 - -~ -~ - - 4.8 - - .41 .01 10NO3WO6CDC 01
11-02~-78 .7 4.0 280 - 78 23 .3 17 5.5 - 10NO3WO6DBAAOL
01-24~79 .7 4.0 270 - 79 25 .4 17 4.6 -
04-24-79 .7 4.0 290 -- 64 24 .2 20 5.6 -~
07-06~79 - - 300 - - - - - 4.2 -
11~-03-90 .9 3.6 220 232 44 17 .3 21 6.1 <.10
04-24-79 .7 5.0 240 -- 63 9.9 .3 18 .44 - 10NO3WO6DBAAO2
07-06~79 - - 240 = - -- = - .53 -
11-03-90 .7 2.9 180 187 39 8.6 .4 22 .81 <.10,
08-23~71 - - - - - 9.2 - - 1. .02 10NO3WO6DCA 01
06~-21~-88 - - - - - 9.9 - - 1.0 - 10NO3W06DDCDO1
08-23-71 - - - -~ - 7.9 - - 1.5 .02 10NO3WO7AAA 01
08-18~71 .6 3.0 - - 53 5.5 .2 22 - .08 10NO3WO7ABB 01
07-12-90 - - - - - 8.9 - - .80 - 10NO3WO7ACCBO1
08-24~71 - - - -~ - 10 - - .65 .02 10NO3WO7ADD 02
06~-21~-88 -~ - - - - 7.7 - - .65 = 10NO3WO7BAAAOL
08-23-71 -~ - - - - 8.5 - - .16 .01 10NO3WO7DBC 01
08-24-71 - - - - - 26 - - 1.9 .02 10NO3W0O7DDC 01
06-22-88 - - - - - 28 - - 1.8 - 10NO3WO8ADCBO1
08-24~71 - - - - -~ 7.1 - -~ 1.1 .02 10NO3WO8BBA 01
12-18-72 - -~ - - - 10 - - - .02
11~06-78 - - - -- -~ 16 - - - .01
06-27-88 - - - - - 9.7 - - .97 - 10NO3WO8CBADO1
11-01~78 .6 4.0 200 - 53 12 .6 20 .98 - 10NO3W0O8CBCCO1
01-10~79 .6 3.0 230 == 60 11 .5 23 .43 -
04~11~79 .6 3.0 220 - 59 11 .4 19 1.0 ==
06~-21~79 .5 3.0 220 -— 62 13 .4 21 2.0 -
06-23-88 - - -~ .- - 40 - - 2.6 - 10NO3W08CCCDO1
12-18~72 - - - - - 22 - - - .04 10NO3WO8CDD 01
11-06~78 - - - - -- 33 - - -- .02
06-04~-81 .6 3.0 310 - 59 28 .3 29 - -
06-22~88 - - - - - 19 - - 1.4 - 10NO3W0O8CDDBO1
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Table 10.--Physical properties and major-ion concentratiL)ns of water from wells--Continued

Onsite Solids,
spe- Hard- sum of Magne-
Onsite cific Onsite ness, Alka- consti- Calcium, sium, Sodium,
Depth temper-  con- pH total linity tuents, dis- dis=- dis-
Geo- of ature, duct- (stand- (mg/L (it-£fld) dis- solved solved solved
Location logic well water ance ard as (mg/L as solved {mg/L (mg/L {mg/L
number unit (feet) Date (°C) (uS/cm) units) CaCDs) CaCOs) {mg/L) as Ca) as Mg) as Na)

10NO3WO8CDDCO1 Qal 62 06-23-88 9.5 658 - - - - - - -
10NO 3W08CDDCO 2 Qal 49 06-27-88  10.0 705 - - - - - - -
10NO3WOBDACBO 1 Qal - 06-22-88  10.5 797 - - - - - - -
10NO 3W0 9ACCCO1 Qal 64 11-02-78 - - - 90 - 121 27 5.5 5.3
01-31-79 - 207 - 96 - 117 29 5.7 5.7
04-23-79 6.0 210 - 9 - 110 19 7.6 8.3
07-06-79 - 232 - - - - - - -
10NO 3WO9ACCCO2 Qal 22 11-02-78 - 559 - 260 - 385 70 20 20
01-31-79 - 294 - 120 - 195 26 14 18
04-23-79 6.0 686 - 290 - 387 78 23 22
06-26-79 - 624 - - - - - - -
06-10-81  11.0 610 7.7 2B0 - 385 76 22 22
10NO3WO9BAA 01 Qal 17 09-05-90  12.5 675 7.0 290 240 433 82 22 25
10NO3W09BDD 01 Qal 16 09-05-90 12.0 1,390 7.1 440 334 789 120 36 110
09-05-901 - -— - 430 - 773 120 35 110
10NO3WO9DAD 01 Qal 8 08-31-71 11.5 401 - -— - - - - -
10NO3W10BCBBO1 Qal 57 11-07-90  10.0 288 7.9 -— - - - - --
10NO3W11AAA 01 Qal 35 09-01-71 12.5 361 - - - - - - -
10NO3W11ABBBO1 Qal 24 10-18-78 - - - - - - - - -
12-26-78  12.0 - - 170 - 253 50 11 13
03-14-79  11.0 360 - 160 - 231 47 11 12
04-18-79 9.0 367 - 150 - 229 45 10 12
06-29-79 - 250 - - - - - - -
10NO 3W11CBAAO1 Qal 23 10-11-78 - - - - - - - - -
01-19-79 9.0 - - 160 - 227 44 11 10
04-23-79 9.5 380 - 1170 - 234 48 11 11
07-06-179 -- 330 - —-— - - - - -
10NO3W11CCA 01 Qal 40 08-31-71  21.5 317 - - - - - - -
10NO3W11DAA 01 Qal 46 09-01-71  14.5 318 - - - - - - -
10NG3W11DBD 01 Qal 46 08-16-71  15.0 364 7.5 160 - 245 48 10 15
10NO3W11DDCCO1 Qal 40 01-19-79 9.0 - - 140 - 266 42 9.4 13
04-11-79  10.0 368 - 150 - 229 42 10 12
04-12-79  10.0 390 - 160 - 236 48 9.9 13
06-29-179 - 222 -— —_— - - - - -
06-09-81 11.5 220 7.8 100 - 161 30 6.4 9.1
08-10-90  15.0 262 7.6 100 87 164 25 9.7 14
10NO3W11DDCCO2 Qal 78 08-09-90  10.5 415 7.1 180 112 286 54 12 16
10NO3W12AAA 01 Qal 35 08-31-71  15.5 315 - - - - - - -
10NG 3W12AAADO1 Qal 55 08-17-90  12.0 330 6.9 140 93 226 40 9.2 15
10NO3W12BABBO1 Qal - 06-30-88  10.0 410 - - - - - - -
10NO 3W13CBBBO1 Qal - 07-12-88  11.0 310 - - - - - - -
10NO3W13CDD 01 Qal 64 09-01-71  15.0 299 - - — — - - -
10N03W13DCCC02 Tsu(?) 105 11-06-90 9.5 315 7.3 - - -- -- -- -
10NO3W14ADD 01 Qal 61 09-01-71  15.5 291 - - - - - - -
10NG3W15ABCAO1 Qal 39 08-02-90  10.0 340 7.3 140 116 214 41 9.2 13
10NO3W15BAD 01 Qal 79 08-17-71  14.5 303 7.5 120 - 205 35 8.0 15
10NO3W15BCBAO1 Qal 25 10-18-78 - - - - - - - - -
01-17-79 5.0 - - 330 - 454 91 24 21
04-17-79 8.5 680 - 320 - 449 89 24 21
06-29-79 - 568 — - - - - - -
06-09-81  10.0 580 7.3 - - - - - -
10NO3W15DDCAC1 Tsu(?) 326 08-13-90 12.5 250 7.6 98 97 207 29 6.4 15
08-13-90! - - - 98 - 205 29 6.4 15
08-13-902 - - - 99 - 211 29 6.4 16
10NO 3W15DDDDO1 Qal 95 08-14-90 8.0 285 7.3 110 93 185 32 7.0 13
10N0 3W16CCDCO1 Qal 44 09-05-79  25.0 790 - 380 - 444 98 32 31
10NO 3W1 6DBADO1 Qal 44 01-17-79 8.0 - -- 270 - 458 51 34 52
03-13-79  10.0 640 -- 270 - 447 49 35 53
04-17-79  10.0 792 -— 280 - 503 54 35 54
07-02-79 -- 719 - - - - - - -
10NG3W16DCA 01 Qal 60 08-17-71  16.0 669 7.8 120 - 489 19 18 120
10NO3W16DCBAO1 Qal - 07-06-88  11.0 460 - - - - - - -
10NO3W16DCCCO2 Qal 75 07-17-90  15.0 370 7.6 - - - - - --
08-13-90 13.0 425 8.0 150 162 263 29 18 29
10NO3W17ABA 01 Qal 60 08-17-71  15.5 630 7.5 310 - 419 86 24 19

Footnotes at end of table. ‘
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Table 10.--Physical properties and major-ion concentrations of water from wells--Continued

Date

Bicar-
bonate
(fet-lab)
(mg/L
as
HC03)

Sul-
fate,
dis-
solved
(mg/L
as 504)

Chlo-
ride,
dis-
solved
(mg/L
as Cl)

Location
number

06-23-88
06-27-88
06-22-88
11-02-78
01-31-79

04-23-79
07-06-79
11-02-78
01-31-79
04-23-79

06-26-79
06-10-81
09-05-90
09-05-90
09-05-90

08-31-71
11-07-90
09-01-71
10-18-78
12-26-78

03-14-79
04-18-79
06-29-79
10-11-78
01-19-79

04-23-79
07-06-79
08-31-71
09-01-71
08-16-71

01-19-79
04-11-79
04-12-79
06-29-79
06-09-81

08-10-90
08-09-90
08-31-71
08-17-90
06-30-88

07-12-88
09-01-71
11-06-90
09-01-71
08-02-90

08-17-71
10-18-78
01-17-79
04-17-79
06-29-79

06-09-81
08-13-90
08-13-90
08-13-90
08-14-90

09-05-79
01-17-79
03-13-79
04-17-79
07-02-79

08-17-71
07-06-88
07-17-90
08-13-90
08-17-71
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Nitro-
Silica, gen,
dis- nitrate,
solved dis-
(mg/L solved
as (mg/L
5102) as N)
- 4.0
- 2.2
- 2.5
2.5 2.1
.90 .06
.20 .03
- .11
26 8.4
2.1 .08
29 .18
== 1.7
28 -
44 1.1
35 .40
34 .38
-- 1.0
- .38
- 1.5
- 1.1
27 1.4
23 1.4
23 1.9
- .69
- .34
23 1.9
22 1.2
el .12
- .49
- .61
21 --
9.6 12
24 2.1
20 1.4
- .19
21 -
6.2 .51
23 1.0
s .63
24 1.2
- 3.7
- 1.2
- .73
- .58
22 .96
22 -
== .63
36 1.5
30 1.3
- 1.6
57 23
57 22
56 -
22 .61
16 -
32 .28
20 .39
35 .90
- .99
41 -
- .46
- .27
35 .30
28 -

10NO3W08CDDCO1
10NO3W08CDDCO2
1.0NO3WO8DACBO1
10NO3WO9ACCCO1

10NO 3W09ACCCO02

10NO3WO9BAA 01
10NO3WO9BDD 01

10NO3WO9DAD 01
10NO3W10BCBBO1
10NO3W11AAA 01
10NO3W11ABBBO1

10NO3W11CBAAO1

10NO3W11CCA 01
10NO3W11DAA 01
10NO3W11DBD 01

10NO3W11DDCCO1

10NO3W11DDCCO02
10NO3W12AAA 01
10NO3W12AAADO1
10NO3W12BABBO1

10NO3W13CBBBO1
10NO3W13CDD 01
10NO3W13DCCCO02
10NO3W14ADD 01
10NO3W15ABCAO1L

10NO3W1S5BAD 01
10NO3W15BCBAOL

10NO3W15DDCAO1

10NO3W15DDDDO1

10NO3W16CCDCO1
10NO3W16DBADO1

10NO3W16DCA 01
10NO3W16DCBAO1
10NO3W16DCCCO2

10NO3W17ABA 01



Table 10.--Physical properties and major-ion concentrations of water from wells--Continued

'

Onsite Solids,
spe- Hard- sum of Magne-
Onsite cific Onsite ness, Alka- consti- Calcium, sium, Sodium,
Depth temper- con- pH total linity tuents, dis- dis- dis-

Geo- of ature, duct - {stand- (mg/L (it-fld) dis- solved solved solved

Location logic well water ance ard a (mg/L as solved {mg/L (mg/L {mg/L

number unit (feet) Date (°C}) (1uS/cm) units) CaC‘ 3> Caco3) (mg/L) as Ca) as Mg) as Na)
10NO3W17ABBBO1 Qal 28 02-06-79  15.0 684 - 310 - 422 88 21 31
04-18-79  10.5 645 -- 260 - 387 66 22 35
07-02-79 -- 650 - - - -- -- - --
10NO3W17ACADO1 Qal 28 11-15-78 11.0 - - 420 - 576 120 30 25
04-11-79 11.0 1,610 - 820 - 1,120 230 59 44
07-02-79 -- 715 -- L- - -- -- - --
10NO3W17ACCCOl Qal 32 01-30-79 7.0 -- - 200 - 293 57 14 16
07-03-79 - 492 - - - - -— - -
10NO3W17ACCCO2 Qal 44 01-25-79 10.0 492 - 210 - 294 58 16 20
04-19-79  10.5 479 -- 150 - 289 s4 14 20
07-03-79 - 502 - - - - -- -- --
10NO3W17BCCAO1 Tsu(?) 120 10-03-90 7.0 670 7.9 - - -— -— - -
10NO3W17DDADO1 Qal 43 01-30-79 10.0 1,060 - 480 - 603 120 43 31
04-19-79 11.5 1,650 - 680 - 837 150 75 42
07-05-79 - 367 -- - -— - - -- -
10NO3W1BAAABOL Qal 55 06-23-88 10.0 636 - t- - - - - -
10NO3W1BADA 01 Qal 59 08-24-71 9.5 636 - - - - - - -
04-10-72 - - - k- - - - - -
12-18-72 11.0 792 - -—— - - - - -
06-11-81 7.5 690 7.5 310 - 409 79 28 26
10NO3W18ADA 02 Qal 41 11-06-78 8.0 740 - - - - - - -
02-20-79 - - - 350 - 462 89 31 27
06-10-81 7.5 710 7.7 320 - 407 81 29 25
10NO3W1BADAC02 Qal 65 09-26-90 7.5 820 8.8 —-— - - - - -
10NO3W1BADB 01 Qal 920 08-17-71 7.5 605 7.6 2P0 - 376 75 25 23
10NO3W1B8ADDDO1 Qal - 07-07-88 8.0 640 - #- - - - - -
10NO3W18BAA 01 Qal 52 08-23-71 14.5 708 - - - - - - -
12-18-72 11.0 711 - - - - - - -
11-06-78 12.0 615 - - - - - - -—
06-04-81 9.0 700 7.5 280 - 421 71 25 36
10NO3W18CACDO1 Tsu(?) 122 08-16-90 10.0 440 7.8 200 175 253 57 14 11
10NO3WlBCCC 01 Qal 53 08-23-71 20.5 1,060 -- - -— - - - -
10NO3W18CDD 01 Qal 86 08-23-71 20.0 649 - - - - - - -
10NO3W18DDD 01 Qal 66 08-23-71 15.5 618 - -— - - - - -
10NO3W18DDDCO1 Qal 70 10-03-90 13.0 408 7.6 -— - - - - -
10NO3W19ACC 01 Qal 23 08-18-71 11.0 568 7.5 280 - 350 77 22 15
10NO3W22AAAAQ1 Qal 23 01-17-79 8.5 - - 130 - 199 37 8.1 12
04-23-79 5.5 310 - 130 - 193 39 7.7 11
07-06-79 - 220 - - - -- - - -

08-14-90 9.0 192 7.8 77 65 127 23 4.9 9.9
10NO3W22BACCO1 Qal 65 10-02-90 10.5 449 8.0 - -— - - - -
10NO3W23BBB 01 Qal 40 09-01-71 12.0 235 - - - - - - -
10NO3W23BBBB0O1 Qal 35 07-07-88 5.0 240 - - - - - - -
10NO3W23DAAD0O1 Tsu(?) 180 08-09-90 10.0 325 7.2 130 94 247 39 8.7 14
10NO3W24ADB 01 Qal 70 10-02-90 10.0 395 6.8 - - - - - -
10NO3W24ADDBO1 Qal 72 07-07-88 10.0 380 - - - - - - -
10NO3W24CBD 01 Qal 60 08-16-71 12.0 256 7.5 100 - 178 30 6.7 12
09-09-71 16.0 - - == - - - - -
10NO3W24DBD 01 Qal 67 09-05-90 11.0 349 7.0 110 95 209 31 7.9 19
10NO3W25BBB 01 Qal 60 09-01-71 18.5 410 - - - - - - -

I

09-10-71 16.0 - - -— - - -- - -
10NO3W25SCDBAO1 Tsu 165 08-08-90 11.5 575 7.1 260 122 421 76 17 21
10NO3W2SCDBA02 Tsu 82 08-13-90 14.5 1,320 6.9 490 49 927 140 34 94
10NO 3W27CCABOL Tsu 110 08-16-90 11.5 750 7.4 350 338 406 59 48 17
10NO3W27DDC 01 Tsu 43 09-09-71 17.0 - - -— - - - - -
10NO3W28ABBBO1 Tsu(2?) 180 07-17-90  11.0 775 7.8 - - - - -- -
10NO4WO1AABBO1 Qal - 06-20-88 12,5 440 - - - - - - -
10NO4WO1DAABO1 Qal - 07-19-88 12.0 515 -- = - - - - -=
10NO4WO1DCADO1 pTb 95 09-14-80 12,0 550 8.0 240 -- 344 s8 22 27
10NO4W01DCDAO1 pTb 209 09-14-80  11.5 713 8.0 290 - 423 65 31 39
10NO4WO2CBAAO1 pTb 110 05-31-90  11.0 450 7.6 210 -- 286 55 17 17
10N04W10CCCDO1 Qal 85 07-12-90 15.0 795 7.4 o - - - - -
10NO4W10DAACO1 Qal 16 09-05-90 10.5 640 7.3 280 279 408 73 23 36
10NO4W10DDDAO1 Qal 23 01-10-79 6.0 - - 390 - 528 97 36 24
03-14-79 6.5 720 - 360 - 439 86 35 32
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Table 10.--Physical properties and major-ion concentrations of water from wells--Continued

Nitro-
Potas- Bicar- Sul- Chlo- Fluo- silica, gen, Phos-
sodium sium, bonate Bicar- fate, ride, ride, dis~- nitrate, phorus,
ad- dis- (fet-lab) bonate dis~ dis- dis- solved dis- dis-
sorp- solved (mg/L (it-f1d) solved solved solved (mg/L solved solved
tion (mg/L as {mg/L as (mg/L (mg/L {mg/L as (mg/L (mg/L Location
Date ratio as K) HCO3) HC03) as 504) as Cl) as F) Sioz) as N) as P) number
02-06-79 .8 6.0 330 - 71 25 .4 9.4 1.5 - 10NO3W17ABBBO1
04-18-79 1 4.0 320 - 51 14 .2 23 3.2 ==
07-02-79 - - 330 - - - - - 4.2 --
11-15-78 .5 4.0 320 - 120 35 .1 22 14 - 10NO3W17ACADO1
04-11-79 .7 5.0 560 -- 230 23 .1 25 52 -
07-02-79 - - 240 - - - - - 3.4 --
01-30-79 .5 3.0 210 -- 61 17 .2 17 .83 -- 10NO3W17ACCCOL
07-03-79 -- - 200 -- - -- -- - 1.3 -
01-25-79 .6 4.0 200 - 53 24 .1 13 1.7 - 10NO3W17ACCCO2
04-19-79 .6 3.0 210 -- 50 20 .1 18 1.4 -~
07-03-79 - - 240 - - - - - 1.2 --
10-03-90 - - - - - 22 - - 1.8 - 10NO3W17BCCAOL
01-30-79 .6 6.0 320 - 30 200 .5 13 .31 - 10NO3W17DDADO1
04-19-79 .7 3.0 280 - 16 390 .4 18 .21 -
07-05-79 - - 160 . - - - - - .05 —=
06-23-88 - - - - - 28 - - 1.4 - 10NO3W18AAABC1
08-24-71 - - - - - 24 - - 6.3 .01 10NO3W18ADA 01
04-10~-72 - -~ - - - - - - 4.8 -
12-18-72 - - - - - 29 - - - .05
06-11-81 .6 3.0 320 - 71 22 .2 22 - -
11-06-78 - -- - - - 25 - - - .01 10NO3W18ADA 02
02-20-79 .6 3.7 - - 85 21 .2 22 - .02
06-10-81 .6 3.0 340 -- 62 18 .2 22 - -
09-26-90 - - - - - 20 - - 1.2 - 10NO3W18ADACO2
08-17-71 .6 3.3 - - 40 21 .2 24 - - 10NO3W18ADB 01
07-07-88 - - - - - 21 - - 2.7 - 10NO3W18ADDDO1
08-23-71 - - - - - 25 - - 1.3 .02 10NG3W18BAA 01
12-18-72 - -- - - - 22 - -- -- .01 .
11-06~-78 - - - - - 25 - - - .01
06-04-81 .9 5.0 280 - 94 23 .6 29 - -
08-16-90 .3 3.1 210 213 35 10 .1 13 1.4 <.10 10NC3W1B8CACDO1
08-23-71 - - - - - 51 - - 1.4 .01 10NO3WlB8ccc 01
08-23~71 - - - - - 16 - - .42 .02 10NO3W18CDD 01
08-23-71 - - - - - 18 - - .56 .02 10NO3W18DDD 01
10-03-90 - - - - 41 13 - - .59 - 10NO3W18DDDCO1
08-18-71 .4 2.1 -— - 51 27 ND 21 - .07 10NO3W19ACC 01
01-17-79 .5 3.0 110 - 62 3.1 .4 17 .36 - 10NO3W22AARAO1
04-23-79 .4 3.0 110 - 60 2.5 .3 14 .38 -
07-06-79 - - 79 -- - - - - .19 -
08-14-90 .5 2.6 82 80 26 1.7 .4 16 .44 <.10
10-02-90 - - - - 56 8.7 - - .82 - 10NO3W22BACCO1
09-01-71 - - - -- - 1.4 - - .22 .07 10NO3W23BBB 01
07-07-88 - - -- - - 2.6 - - .46 - 10NO3W23BBBBO1
08-09-90 .5 4.8 120 114 67 4.5 .3 48 .56 13 10NO3W23DAADO1
10-02-90 - - -- - 84 6.3 - - 1.4 - 10NO3W24ADB 01
07-07-88 - - - - - 6.2 - - 1.8 - 10N03W24ADDBO1
08-16-71 .5 2.9 -- - 18 2.1 .5 22 -- .10 10N03W24CBD 01
09-09-71 - - -- - -- - - -- -- -
09-05-90 .8 2.6 110 115 60 4.7 .3 24 .84 <.10 10NO3W24DBD 01
09-01-71 - - - - - 4.3 - - .94 .08 10NO3W25BBB 01
09-10-71 - - - - - - - - - -
08-08-90 .6 5.1 140 148 160 18 .3 51 .28 <.10 10NO3W25CDBAO1
08-13-90 2 9.0 170 60 490 44 .2 26 1.1 <.10 10NO3W25CDBAO2
08-16-90 .4 6.7 370 412 63 11 .3 17 .13 <.l0 10NO3W27CCABOL
09-09-71 - - - - - - - - - -- 10NO3W27DDC 01
07-17-90 - - - - - 32 - - 1.1 - 10NO3W28ABBBO1
06-20-88 - - - - - 12 - - .56 - 10NO4AWO1AABBO1
07-19-88 - - - - - 13 - - - - 10NO4WO1DAABO1
10-14-80 .8 3.0 250 - 50 27 .7 33 -— - 10N04WO1DCADO1
10-14-80 1 4.0 310 - 59 36 7 35 - - 10NO4WO1DCDAOL
05-31-90 . .88 180 - 57 6.9 .6 34 1.5 .10 10NO4W02CBAAOL
07-12-90 - - - - - 16 - - .07 - 10NO4wWl0CcCcCDO1
09-05-90 3.4 340 65 11 .6 26 .07 <.10 10NO4W10DAACO1
01-10-79 6.0 380 120 15 .3 14 .72 - 10NO4W10DDDAO1
03-14-79 6.0 320 96 12 .3 9.3 <.02 -
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Table 10.--Physical properties and major-ion concentrati

ns of water from wells--Continued

Onsite Solids,
spe- Hara- sum of Magne-
Onsite cific Onsite ness, Alka- consti- Calcium, sium, Sodium,
Depth temper- con- pH total linity tuents, dis- dis- dis-

Geo- of ature, duct- (stand- (mg/L (it-£f14d) dis- solved solved solved

Location logic well water ance ard as (mg/L as sclved (mg/L (mg/L (mg/L

number unit (feet) Date (°C) (kS/cm) units) Cacos) CaCO3) (mg/L} as Ca) as Mg) as Na)
04-12-79 3.5 776 - 350 - 453 85 34 28
06-20-79 10.0 830 - 440 - 522 110 39 20
06-09-81 8.0 820 7.3 - - - - - -
10NO4W12AABCO1 Qal - 06-28-88 9.0 765 - - . . - — —_—
10NO4W12ABAAOL pTb 105 09-17-80 11.0 720 8.1 290 - 452 60 34 53
10NO4W12ABDCO1 pTb 110 09-15-80 10.0 681 7.7 280 - 427 63 29 46
06-22-88 11.0 680 - - - - - - -
10NO4W12ABDCO2 Tsu 93 09-26-90 10.0 706 8.8 - - -- - - -
10NO4W12ACBRBO1 pTb 400 09-15-80 11.5 625 7.7 260 - 395 58 27 39
10NO4W12ACDAOL Qal 23 01-17-79 5.0 - - 300 b 399 82 24 22
03-15-79 9.0 640 - 290 - 375 79 23 20
04-12-79 8.5 619 - 280 - 370 76 22 19
06-20-79 12.0 631 - 300 - 373 78 25 19
10NO4W12BACDO1 pTb 120 09-17-80 11.0 502 8.1 220 - 317 52 22 27
10NO4W12BBAAOL pTb 30 09-14-80 10.5 530 7.9 240 - 338 56 23 24
10NO4W12BBDBO1 pTb 60 09-17-80 10.0 1,090 8.0 470 - 734 110 47 61
10NO4W12CADBO1 Qal 23 01-24-79 9.0 - - 300 - 363 80 24 15
04-12-79 9.0 615 - 290 - 355 75 24 14
06-20-79 11.5 ‘589 - 3p0 - 396 88 24 15
10NO4W12CBCCO1 Tsu(?) 112 09-25-90 10.5 559 7.5 - - - - - -
10NO4W12CBCCO02 Qal 50 09-25-90 14.0 650 7.5 -— - - - - -
10NO4W12DAD O1 Qal -- 08-30-71 16.0 485 -— -— - - - - -
10NO4W12DBCBO1 Qal - 06-20-88 10.0 680 - - - - - - -
10NO4W13ACCD02 Qal 92 11-07-90 8.0 300 7.6 - -- - - - -
10NO4W13CBB 01 Qal 35 08-30-71 11.0 275 - - - - - - -
10NO4W13DCADO2 Qal 50 05-10-89 9.5 1,260 - -— - -- - - -
10NO4W13DCADO3 Qal 70 05-10-89 9.5 780 - -— - - - - -
10NO4W13DCCAOL Qal 80 05-09-89 10.0 630 - - - - - - --
10N04W13DCCBO1 Qal 55 05-09-89 10.0 110 - - - -- - - -
10NO4W13DCDAOL Qal 50 05-10-89 9.5 1,180 - - - - - - -
10NO4W13DCDBO1 Qal - 05-09-89 9.5 1,020 - - - - - - -
10NO4W13DCDBO2 Qal 50 05~-11-89 9.5 1,220 - - - - - -- --
10NO4W13DCDBO3 Qal 100 05-11-89 10.0 1,000 - -— - - - -- --
10NO4W13DCDCO1 Qal - 05-10-89 10.5 555 - -— - - - - —

10NO4W14BBA 01 Qal 18 08-30-71 13.5 687 - - - - - - -

10NO4W15BAA 01 Qal - 08-30-71 22.5 794 - - - -- - - -
10NO4W15DBB 01 pTb 38 08-18-71 16.0 1,290 7.5 520 - 889 98 66 83
10NO4W15DBBBO1 Qal 35 01-30-79 9.0 110 - 450 - 844 72 66 110
04-19-79 10.5 1,360 - 470 - 908 79 67 110
07-05-79 - 1,420 - - - - - - -
10NO4W16DAAAOL pTb 100 10-31-90 10.0 749 7.4 350 266 494 86 32 31
10NO4W23BAB 01 Qal 60 08-18-71 10.0 297 7.2 110 - 198 32 7.6 17
10NO4W23BAC 02 Qal 38 08-30-71 12.0 294 - i - - - - -
10NO4W23BBBBO1 Qal 23 01-09-79 8.0 - - 130 == 232 39 8.3 18
03-13-79 17.0 240 - 120 - 201 35 7.7 16
04-12-79 8.5 330 - 110 - 200 33 7.4 16
06-19-79 11.0 357 - 130 - 217 37 8.3 17
10NO4W23BBCBO1 Qal 60 08-02-90 10.0 315 7.0 213 92 171 27 6.6 17
10NO4W23BBCBO2 Qal 28 08-02-90 10.5 249 7.1 B8 95 176 26 5.8 16
11NO2W30DCADO1 Qal 45 01-23-79 9.0 - - 240 - 340 79 10 24
04-20-79 11.0 570 - 260 - 370 84 12 26
07-03-79 -— 652 - - - - - - -
11NO2W31ACAAO1 Qal 44 01-23-79 9.5 - - 190 - 293 50 17 21
04-20-79 12.0 425 - 160 - 289 43 13 23
07-03-79 -- 511 -- - - - - - -
11NO2W31BBCCO1 Qal 43 07-16-90 11.5 372 6.8 - - - - - -
11NO2W31BCB 01 Qal 28 08-31-71 27.0 415 - - - - -- - -
11NO2W31DDADO1 Tsu 150 07-16-90 11.5 448 7.6 - - - - - --
11NO3WO7BDBBO1 pTb 110 07-26-90 11.5 349 7.6 - - - -— - -
11NO3W08BBBDO1 pTb 208 10-31-90 13.0 380 7.6 160 131 232 45 12 16
11NO3W12¢CCCol1 Tsu 159 10-31-90 12.5 486 7.4 1B0O 142 367 50 12 33
11NO3W15DCDDO1 Qal 24 04-13-79 8.5 890 - 310 - 539 64 37 79
06-26-79 -— 870 - - - - - - -
11NO3W16BBBBO1 pTb 125 07-25-90 11.5 582 7.6 - - - - -- --
11NO3W17¢CCDO1 Qal 71 05-03-89 730 - - - - - - -

9.5
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Table 10.--Physical properties and major-ion concentrations of water from wells--Continued

Nitro-
Potas- Bicar- Sul~ Chlo- Fluo- Silica, gen, Phos-
Sodium sium, bonate Bicar- fate, ride, ride, dis- nitrate, phorus,
ad- dis- (fet-lab} bonate dis~ dis- dis- solved dis- dis-
sorp- solved {mg/L {(it-f1l4d) solved solved solved {mg/L solved solved
tion (mg/L as (mg/L as (mg/L (mg/L (mg/L as (mg/L (mg/L Location
Date ratio as K) HC03) HCO3) as 504) as Cl) as F) S.‘I.Oz) as N) as P) number
04-12-79 .6 5.0 390 - 90 11 .3 7.1 .15 --
06-20-79 .4 4.0 410 -- 110 13 .2 22 .26 -
06-09-81 -- -- - -- -~ -- -- -- - -
06-28-88 -- -- -- - - 15 - - 2.5 - 10NO4W12AABCO1
10-17-80 1 3.0 380 -= 56 23 1.0 34 == - 10NO4W12ABAAOL
10-15-80 1 3.0 350 - 70 9.9 .9 32 - - 10N04W12ABDCO1
06~-22-88 -- -- -- - - 14 - - 3.3 -
09-26-90 - - - - -~ 15 -- - 3.1 - 10NO4W12ABDCO2
10-15-80 1 2.0 320 - 69 8.1 1.0 32 -- - 10NO4W12ACBBO1
01-17-79 .5 4.0 330 -- 65 7.2 .3 24 1.2 - 10NO4W12ACDAOL
03-15-79 .5 4.0 320 - 58 7.4 .3 22 .85 -
04-12-79 .5 4,0 320 - 56 8.0 .3 22 1.1 -
06-20-79 .5 4.0 320 - 57 7.0 .3 22 .65 -
10-17-80 .8 2.0 250 - 53 8.8 1.0 28 - - 10NO4W12BACDO1
10-14-80 Ry 2.0 260 - 64 7.4 .8 32 -- -- 10NO4W12BBAAO1
10-17-80 1 2.0 300 -- 280 55 .7 29 -- - 10NO4W12BBDBO1
01-24-79 .4 6.0 330 -- 50 7.6 .4 17 .02 -- 10NO4W12CADBO1
04-12-79 .4 4.0 320 - 53 5.9 .3 20 .40 -
06-20-79 .4 4.0 360 -- 57 5.7 .3 21 .91 -
09-25-90 - - -= - 36 4.9 - -- .34 -- 10NO4W12CBCCO1
09-25-90 - -- -- - 44 11 - - .31 - 10NO4W12CBCCO2
08-30-71 - - - - -- 5.9 - - .29 .06 10NO4W12DAD 01
06-20-88 - - - - - 10 - - 1.0 - 10N04W12DBCBO1
11-07-90 -- - -- -- 28 5.4 -- - .41 - 10N04W13ACCDO2
08~-30-71 -- -- -- - -~ 3.7 - - .14 .06 10NO4W13CBB 01
05-10-89 - -- - -- -~ 74 -- -- 13 - 10N04W13DCADO2
05-10-89 - - - - - 39 - - 3.8 - 10N04W13DCADO3
05~09-89 - - - -- -~ 25 -- - 2.8 -- 10NO04W13DCCAQ1
05-09-89 -- -- -- - - 61 -- -- 4.9 - 10N04W13DCCBO1
05-10-89 -- -- - - - 65 -- -- 8.4 -- 10N04W13DCDAO1
05-09-89 -- - - - - 55 - - 7.3 - 10N04W13DCDBO1
05-11-89 - -- -- - - 70 -- -- 8.0 -- 10N04W13DCDBO2
05-11-89 -- -- - - -~ 68 -- -- 4.7 - 10N04W13DCDBO3
05-10-89 -- -- - - - 18 - - 2.8 -- 10N04W13DCDCO1
08-30-71 -- -- -- -- -~ 5.9 - - .12 .06 10NO4W14BBA 01
08-30-71 - -- - -- -~ 18 -- - .46 .06 10NO4W15BAA 01
08-18-71 2 6.8 -— -- 370 110 .2 32 - .05 10NO4W15DBB 01
01-30-79 2 6.0 300 -- 330 84 .4 24 .69 -- 10N0O4W15DBBBO1
04-19-79 2 6.0 290 -- 350 120 .3 25 1.6 -
07-05-79 -- -- 240 - -~ -- - -- 1.6 -
10-31-90 7 10 340 325 110 17 .6 30 .62 <.10 10NO4W16DAAAO]L
08-18-71 .7 2.3 - -- 40 3.0 .3 24 -- .26 10NO4W23BAB 01
08-30-71 - -- -- - -~ 3.3 - - .05 .06 10NO4W23BAC 02
01-09-79 .7 8.0 170 - 41 3.3 .7 26 .69 - 10N04W23BBBBO1
03-13-79 .6 7.0 140 - 39 3.3 .6 21 .47 --
04-12-79 .7 7.0 140 -- 40 3.6 .6 22 .38 -
06-19-79 .7 8.0 140 - 46 4.7 .6 23 .83 --
08-02-90 .8 2.2 110 112 33 5.1 .7 23 .41 <.10 10NO4W23BBCBO1
08-02-90 .7 11 110 116 24 7.6 .8 26 1.2 .13 10N04W2 3BBCBO2
01-23-79 .7 3.0 280 - 41 14 .5 29 .41 - 11NO2W30DCADO1
04-20-79 .7 4,0 310 - 41 16 .3 29 1.1 --
07-03-79 -- -- 310 - -~ - - -- 1.7 -
01-23-79 .7 2.0 220 -- 43 13 .5 33 1.2 - 11NO2W31ACAAQ1
04-20-79 .8 4,0 210 - 40 14 .4 41 1.6 -
07-03-79 -- -- 240 - -~ - - - .23 --
07-16-90 - -- -- - - 8.7 - - 1.0 -- 11NO2W31BBCCO1
08-31-71 - -- -- - == 6.6 - - .02 .06 11NO2W31BCB 01
07-16-90 - - - -- - 13 - - .44 - 11NO2W31DDADO1
07-26-90 - -- -- -- - 8.0 - -- .90 -- 11NO3WO7BDBBO1
10-31-90 .6 1.7 160 160 30 24 .3 17 1.2 .20 11NO3W08BBBDO1
10-31-90 1 7.6 170 173 88 18 .6 70 .77 <.10 11NO3W12CCCCO1
04-13-79 2 2.0 420 —~ 100 19 .4 24 1.4 - 11NO3W15DCDDO1
06-26-79 - -- 410 - - -- - -- 1.8 --
07-25-90 -~ -= - - -- 33 - - 1.2 - 11NO3W16BBBBO1
05-03-89 -- -- - - - 23 - - 8.4 - 11NO3W17CCCDO1
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Table 10.,--Physical properties and major-ion concentrations of water from wells--Continued

Onsite Solids,
spe- Hard- sum of Magne-

Onsite cific Onsite ness, Alka- consti- Calcium, sium, Sodium,
Depth temper- con- pH total linity tuents, dis- dis- dis-

Geo- of ature, duct- (stand- (mg/L (it-£f1d) dis- solved solved solved

Location logic well water ance ard a (mg/L as solved (mg/L (mg/L (mg/L

number unit (feet) Date {°C) (uS/cm) units) Cacoa) Cacos) {(mg/L) as Ca) as Mg) as Na)
11NO3W17DDDDO1 Qal - 06-29-88 9.0 620 - - - - - - -
11NO3W18ADDAO1 pTb - 07-05-88 15,5 410 - - _ - - - -
11NO3W18BCCBO1 Qal 90 06-28-88 11.0 440 - - - - - - -
11NO3W18DCCCO1 Tsu(?) 150 06-28-88 13.0 405 - - - - - - -
07-25-90 13.5 398 7.5 - - - - -- -
11NO3W18DCD 01 Qal - 08-30-71 20.0 645 - - - - - - -
11NO3W18DDDDO1 pTb - 07-05-88 10.0 640 - E- - - - -—- -
11NO3W19CCCCO1 Qal 65 06-29-88 11.0 455 - - - - - . -
09-26-90  10.5 471 7.4 - - - - -— -
11NO3W19DBC 01 Qal 45 08-25-71 13.5 598 - - - -— - - -
11NO3W19DDABO1 Tsu(?) 125 07-05-88 11.5 510 - - - - - _— -
11NO3W19DDDCO1 Qal 65 10-15-90 12.5 619 7.6 - - - - - -
11NO3W20BBBB01 Qal 23 10-18-78 17.0 - - 170 - 247 48 11 21
07-05-79 -- 377 -- - - - - - -
11NO3W21BBAAO1 Qal 46 01-17-79 5.0 - - 140 - 192 33 14 16
03-14-79 9.0 400 -- 160 -— 214 35 is 19
04-13-79 9.0 397 - 160 - 211 35 17 18
06-26-79 - 461 - - - -- -- -- -
06-09-81 10.0 230 9.1 -— - - - - -
11NO3W21iDCC 01 Qal 48 08-17-71 18.0 550 7.4 2?0 - 360 63 21 24

I

11NO3W21DCCAO1 Qal - 10-03-90  10.0 475 7.9 - - -- - — -
11NO3W21DDADO1 Qal 65 04-23-79 8.5 405 -- 160 - 228 30 20 20
07-06-79 - 500 - - - - - - -
11NO3W21DDADO2 Qal 23 01-09-79 7.5 - -— 290 - 538 64 31 84
03-15-79 10.0 920 -— 300 - 528 67 31 77
04-23-79 8.5 810 - 300 - 504 68 32 70
07-06-79 - 830 - - - - . — -
11NO3W22BBBAO1 Qal 96 07-25-90 10.5 1,060 7.6 - - - - - -
11NO3W22BBCBO1 Tsu(?) 195 08-07-90 10.0 440 7.7 1Eo 151 265 46 19 17
11NO3W22BBCB02 Qal 48 08-07-90 10.0 1,790 7.5 5‘ 0 341 1,250 120 56 220
11NO3W25DDBDO1 Qal -- 06-30-88 9.5 420 - - - - - - -
11NO3W29ABB 01 Qal - 08-25-71 10.5 685 - —_ - - - - -
11NO3W29BABDO1 Qal 50 05-05-89 9.0 570 - - - - - - -
11NO3W29BAC 01 Qal -- 08-25-71 11.0 607 - - - - - - -
11NO3W29BACCO1 Qal - 05-09-89 9.5 555 - - - - . - -
11NO3W29BBACO1 Qal - 05-05-89 10.0 540 - - - -_ - -— -—
11NO3W29BBBA0O1 Qal - 05-05-89 10.0 545 - - - - - - -
11NO3W29BBBDO1 Qal 54 05-05-89 10.0 570 - - - - - - -
11NO3W29BBDCO1 Qal 54 05-05-89 9.5 600 - - - . - - -
11NO3W29BCBDO1 Qal - 05-09-89 11.5 590 — - - - - - -
11NO3W29CCB 01 Qal 40 08-24-71 15.0 621 - - - - - - -
11NO3W29DBBBO1 Tsu(?) 150 11-05-90 14.0 718 7.1 - - - - - -
11NO3W29DBBB02 Qal 40 11-06-90 8.0 512 7.5 - - - - - -
11NO3W30BAAAOL Qal 24 07-05-79 - 450 - - — - - - -
11NO3W30CBBCO1 Qal - 06-29-88 11.0 685 == - - - - - -
11NO3W30DAA 01 Qal 10 11-19-71 9.0 1,880 - - - - - - -
11NO3W30DACAO1 Qal - 06-28-88 9.5 640 - - - - - - -
11INO3W30DACCO1 Qal - 05-04-89 9.5 685 - - - - - - -
11NO3W30DACC02 Qal - 05-04-89 10.0 665 - - - - - - -
11NO3W30DAD 01 Qal 52 08-18-71 12.0 625 7.4 290 402 402 76 25 30
11NO3W3CDADACL Qal 44 11-14-78 8.0 - -- 160 221 221 36 17 16
12-20-78 5.0 - - 150 201 201 27 19 13
04-13-79 7.5 322 -- 120 168 168 20 16 12
07-02-79 - 349 - - - - - - -
06-09-81 9.5 120 9.8 64 95 95 5.8 12 11
11NO3W30DADAO2 Qal 25 11-14-78 8.0 - - 270 369 369 69 24 24
12-20-78 8.0 - - 300 406 406 76 27 24
03-13-79 17.0 250 - 310 414 414 78 27 27
03-13-79 16.0 260 - 120 174 174 19 18 12
04-13-79 8.0 692 - 300 419 419 76 27 28
06-28-79 - 660 - - - - - - -
06-09-81 8.0 650 7.6 280 373 373 72 25 25
11NO3W30DBABO1 Qal - 05-03-89 10.5 615 == == - —_ - - -
11NO3W30DBACO1 Qal 40 05-03-89 9.5 680 - - - - - - -
11NO3W30DBADO1 Qal 68 05-03-89 9.0 680 - - - - - - -
11NO3W30DBCAO1 Qal 35 05-03-89 9.0 720 - - - - - - -
11NO3W30DBCDO1 Qal - 05-04-89 9.0 750 - - - - - J. -
11NO3W30DBD 01 Qal 57 08-24-71 19.0 683 - - - - - - -
12-18-72 9.5 720 - - - - - - -
06-10-81 10.0 700 7.5 20 425 425 82 28 25
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Table 10.--Physical properties and major-ion concentrations of water from wells--Continued

Nitro-
Potas- Bicar- Sul- Chlo- Fluo- Silica, gen, Phos-
Sodium sium, bonate Bicar- fate, ride, ride, dis- nitrate, phorus,
ad- dis- (fet-lab) bonate dis- dis- dis- solved dis- dis-
sorp- solved (mg/L (it-£f1d) solved solved solved (mg/L solved solved
tion (mg/L as (mg/L as (mg/L (mg/L {mg/L as (mg/L (mg/L Location
Date ratio as K) HCO HCO as 304) as Cl) as F) 5102) as N) as P) number
06-29-88 - - - - - 16 - - 2.7 - 11NO3W17DDDDO1
07-05-88 - - - -- - 12 - - .15 - 11NO3W18ADDAO1
06-28-88 - - - -- - 18 - - 3.1 - 11NO3W18BCCBO1
06-28-88 - - - - - 11 - - .21 -— 11NO3wW18DCCCO01
07-26-90 - - - - - 13 - - .17 -
08-30-71 - - - - - 16 - - 5.0 .07 11NO3W18DCD 01
07-05-88 - - - - - 33 - - 8.4 - 11NO3W18DDDD01
06-29-88 - - -- -- -- 13 -- -- .36 -- 11NO3W19CCccCol
09-26~-90 == - - - 57 14 - - .50 --
08-25-71 - - - - - 11 - - 1.7 .07 11NO3W19DBC 01
07-05-88 - - - - - 11 - - .73 - 11NO3W19DDABO1
10-15-90 - - - - - 12 - - 1.9 - 11NO3W19DDDCO1
10-18-78 .7 3.0 190 - 37 7.9 1.1 23 .32 - 11NO3W20BBBB0O1
07-05-79 - - 180 - - - - - .28 =
01-17-79 .6 2.0 170 - 24 13 .2 3.5 .09 - 11NO3W21BBAAO1
03-14-79 .7 2.0 200 - 21 17 .2 1.7 .10 -
04-13-79 .6 2.0 200 - 17 16 .2 3.0 .11 -
06-26-79 - -- 220 - - - - - 1.1 -
06-09~81 - - - - - - - - - -
08-17-71 .7 12 - - 47 12 .9 31 - .43 11NO3W21DCC 01
10-03-90 - - - - 26 31 - -- 1.3 - 11NO3W21DCCAO1
04-23-79 .7 3.0 190 - 43 15 <1 2.7 .08 - 11NO3W21DDADO1
07-06-79 - - 240 - - -— - - 1.6 -
01-09-79 2 4.0 400 - 96 28 .2 21 2,7 - 11NO3W21DDADO2
03-15-79 2 5.0 390 - 91 29 .2 19 3.0 -
04-23-79 2 4.0 380 - 84 25 .2 21 2.9 -
07-06-79 - - 390 - - - - - 2.4 -
07-25-90 -- - - - - 35 -— -- 1.3 - 11NO3W22BBBAO1
08~-07-90 .5 1.9 180 185 36 30 .2 21 1.3 <.10 11NO3W22BBCB01
08-07-90 4 1.3 410 416 540 17 .3 29 .87 <.10 11NO3W22BBCB02
06-30-88 - -- - - -- 9.9 - - .73 - 11NO3W25DDBDO1
08-25-71 - - -- - -- 32 - - 2.6 .07 11NO3W29ABB 01
05-05-89 - - - - - 12 - - 1.4 - 11NO3W29BABDO1
08-25-71 - - - - - 23 - - 1.6 .05 11NO3W29BAC 01
05-09-89 -- -- -- - -- 11 - -- 1.5 -- 11NO3W29BACCO1
05-05-89 -- - - - - 11 -~ - 1.4 -- 11NO3W29BBACO1
05~-05-89 - -- - - - 11 - - 1.4 - 11NO3W29BBBAO1
05-05-89 - -— -- - -- 10 - - 1.2 -- 11NO3W29BBBDO1
05-05-89 - - - - - - 11 - - 2.0 - 11NO3W29BBDCO1
05-09-89 - - - - - 11 - - 1.1 - 11NO3W29BCBDO1
08-24-71 - - - - -— 16 - - 2.5 .05 11NO3W29CCB 01
11-05-90 - - - - 110 20 - -- 1.1 - 11NO03W29DBBBO1
11-06-90 - - - -~ 71 14 - -—- 1.1 -— 11NO03W2 9DBBB02
07-05-79 - - 230 - - - - - .14 - 11NO3W30BAAAOL
06~-29-88 - - - - - 24 - - 3.4 - 11NO3W30CBBCO1
11-19-71 - - - - -— 41 -- - .03 .47 11NO3W30DAA 01
06-28-88 - - - - -- 11 - - 2.0 - 11NO3W30DACAO1
05-04-89 - - - - - 12 -- - 1.6 - 11NO3W30DACCO1
05-04-89 - - - -- - 11 - - 1.8 - 11NO3W30DACCO02
08-18-71 .8 3.3 - - 84 13 ND 17 - .06 11NO3W30DAD 01
11-14-78 .6 5.0 120 - 66 19 .3 .80 .47 - 11NO3W30DADAO1
12-20-78 .5 4.0 110 - 61 20 .2 1.2 .37 -
04-13-79 .5 4.0 100 - 46 20 .2 .40 <.02 -
07-02-79 - -— 160 - -- - - - .16 -
06-09-81 .6 4.0 68 - 4.7 20 .2 .10 - --
11-14-78 .6 4.0 270 - 78 13 .2 17 1.6 - 11NO3W30DADAO2
12-20-78 .6 3.0 300 - 94 16 .2 15 .76 ==
03-13-79 .7 3.0 300 - 92 16 .1 15 1.6 ==
03-13-79 .5 5.0 80 - 56 22 .2 .40 .08 --
04-13-79 7 3.0 300 - 96 14 .2 18 2.0 -
06-28-79 - - 290 - - - - - 2.2 --
06-09-81 .6 1.0 290 - 76 14 .2 17 -- --
05-03-89 - - - - - 11 - - 2.1 == 11NO3W30DBABO1
05-03-89 - - - - - 11 -— - 2.4 - 11NO3W30DBACO1
05-03-89 -- - -- - - 11 - - 1.9 -- 11NO3W30DBADO1
05~03-89 -- -— - - - 11 - - 1.4 - 11NO3W30DBCAO1
05-04-89 - —-— - - - 12 - - 2.2 - 11NO3W30DBCDO1
08-24-71 - - - - - 17 - - 1.5 .04 11NO3W30DBD 01
12-18-72 - - - -- - 20 -- - - .04
06-10-81 .6 3.0 290 - 110 15 .2 19 -- --
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Table 10.--Physical properties and major-ion concentrafions of water from wells--Continued

Onsite Solids,
spe-~ Hard- sum of Magne-

Onsite cific Onsite ness, Alka- consti- Calcium, sium, Sodium,
Depth temper- con~ pH total linity tuents, dis- dis~ dis-

Geo- of ature, duct- {stand- (mgjL (it-fld) dis- solved solved solved

Location logic well water ance ard as: (mg/L as solved (mg/L (mg/L {mg/L

number unit (feet) Date (°c) (uS/cm) units) CaCO#) Caco3) {mg/L) as Ca) as Mg) as Na)
11NO3W30DCAAOL Qal 60 05-04-89 9.0 750 - - - - - - -
11NO3W30DCBBO1 Qal 56 11-05-90 9.0 715 7.5 - - - - - -
11NO3W30DDAAOL Qal - 06-27-88 11.0 640 -- - - - - - -
11NO3W31ADD 01 Tsu(?) 130 07-16-90 11.5 327 6.7 - - - - -— -
11NO3W31DABAC1 Qal 24 10-18-78 15.0 - - 33 426 426 89 25 23
01-11-79 7.0 -— - 31 428 428 86 24 21
04-12-79 7.5 670 - 30 407 407 84 23 21
06~-26-79 - 669 - - - - - - -
06-10-81 11.0 680 7.6 32 418 418 90 24 22
11NO3W31DADDO1 Qal - 06-27-88 10.5 570 - - - - -— - -—
11NO3W31DBC 01 Qal 55 08-24-71 15.5 593 - - - - -— - -—
11NO3W31DCC 01 Qal - 08-23-71 11.0 593 - - - - - - -
11NO3W31DDA 01 Qal - 11-06-78 10.0 540 - - - -— -— -— -
11NO3W31DDAA0O2 Qal 54 09-01-71 13.0 556 - - - - -— - -
09-09-71 18.0 - -— - - - - -— -
12-18-72 10.0 555 -— - -— -— -— -— -—
06-04-81 10.0 570 7.5 26 -— 345 75 18 19
09-26-90 10.0 579 7.6 - - - - - -
11NO3W32AAA 01 Qal 54 08-25-71 14.0 1451 - - - - - - -
11NO3W32ACC 01 Qal 9 11-19-71 5.0 536 - - - - -— - -
11NO3W32CABRBO1 Qal - 06-28-88 10.0 565 - - - - - - -
11NG3W32CACAQl1 Qal - 05-02-8% 10.0 560 -— - - - - - -
11NO3W32CBARBO1 Qal 60 05-02-89 10.0 575 -— -— - - -— - -
11NO3W32CBB 01 Qal 30 08-24-71 15.0 554 -— - - - - - -
11NO3W32CBBAO1 Qal - 05-02-89 10.0 595 - - - - - - -
11NO3W32CBCDO1 Qal - 05-02-89 9.5 620 - - - - - - -
11NO3W32CBDCO1 Qal - 05-02-89 11.0 595 - - - - - - -
11NO3W32CBDC02 Qal - 05-02-89 9.5 595 - - - - - - -
11NO3W32CBDCO3 Qal 46 05-02-89 10.0 560 - - - - - - -
11NO3W32CCD 01 Qal 40 08-24-71 11.0 458 - - - -— - -— -—
11NO3W32DBCCO1 Qal 38 11-05-90 9.5 540 6.9 - - -— -— -— -
11NO3W33BBAAO2 Qal 25 08-16-90 9.0 315 6.8 210 170 312 62 14 20
08-16-90! -— - - 220 - 315 64 14 20
11NO3W33BBAAO3 Qal 55 08-16-90 9.0 411 7.1 230 175 309 66 15 13
11NO3W33DAC 01 Qal 25 08-17-71 18.5 434 7.3 200 - 285 62 12 15
11NO3W33DDDCO1 Qal 58 08-06-90 16.0 360 7.3 210 179 292 61 14 16
11NO3W33DDDCO02 Qal 29 08-06-90 8.0 366 7.3 22 195 305 64 14 20
1INO3W34CBD 01 Qal 17 09-05-90 12.5 575 7.3 26 199 382 76 18 22
11NO3W35DACCO1 Qal 29 08-06-90 9.0 897 7.2 19 165 276 58 12 16
11NO3W35DCCCO01 Qal 22 10-18-78 - - - - - - - - -
12-26-78 - 412 - 19D - 267 55 12 14
03-13-79 10.0 430 -— 180 -— 261 54 12 15
04-13-79 11.5 430 - 18 -— 265 54 12 15
06-27-79 - 410 - - -— - - - -—
11NO3W35DDBBO1 Tsu(?) 103 08-06-90 11.0 900 7.2 16 125 244 47 10 15
11NO3W36CCD 01 Qal 45 08-31-71 18.0 346 - - -— -— - - -
11N04W12CDDDO1 pTb 176 07-19-90 15.0 1,010 7.8 - - - -— - -
11NO4W13AAADOL Qal -— 06-28-88 11.5 400 - - - - - - -
07-23-90 12.0 409 7.6 - - - - - -
11NO4W13CCC 01 Qal 93 08-25-71 10.0 882 -— - -— - - - -
11NO4W13CCCCO1 Qal 92 07-05-88 9.5 900 - - - - - - -—
11NO4W13DDD 01 Qal 85 08-18-71 15.5 802 7.5 360 - 514 94 30 40
11NO4W14CCAAOL Qal 92 07-19-90 10.0 775 7.7 - -— -— - - -
11NO4W14DCCAO1L Tsu(?) 112 08-10-90 9.5 900 7.7 470 331 615 120 44 32
11NO4W24ADDAO2 Qal 87 07-23-90 12.0 895 7.6 - -— - -— - -
11NO4W24CBBDO1 Qal -— 07-05-88 12.0 770 - - - -— - - -
11NO4W24DAA 01 Qal 90 08-25-71 i1.0 842 - - - -— - - -
11NO4W25BAA 01 Qal 90 08-25-71 13.0 683 -— - -— - - - -
11NO4W25BBBCO1 pTb 103 07-12-90 13.5 950 7.2 -~ - -— - - -
11NO4W25BBBCO3 pTb 167 07-12~-90 13.0 781 7.5 - -— - - - i
11NO4W25DAA 01 Qal 60 08-25-71 15.5 511 -— -— - - - - -
11NO4W25DBCCO1 Qal - 06-29-88 12.0 570 -- -- -~ - - - -
11NO4W25DDC 01 Qal 74 08-30-71 13.0 525 - - -— - -— - -
11NO4W25DDDCO1 Qal 60 11-05-90 11.0 555 7.3 -— - - - -— -
11N04W25DDDDO1 Qal 20 02-28-79 - 491 - 210 - 335 43 25 26
04-17-79 2.5 700 - 330 - 435 68 38 27
07-03-79 - 520 - ad - - - - -
11NO4W26ACABO1 pTh -— 10-31-90 11.5 672 7.6 3#0 209 416 80 30 15
11NO4W36BAA 01 Tsu(?) 110 08-30-71 14.0 379 - - - - - -— -

Ipuplicate sample.

2Triplicate sample, analysis by U.S. Geological Survey National Water-Quality Laboratory.
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Table 10.~~Physical properties and major-ion concentrations of water from wells--Continued

Nitro-
Potas- Bicar- Sul- Chlo- Fluo- Silica, gen, Phos-
Sodium sium, bonate Bicar- fate, ride, ride, dis- nitrate, phorus,
ad- dis- (fet-lab) bonate dis- dis- dis- solved dis- dis~
sorp- solved (mg/L {it-f1d) solved solved solved {(mg/L solved solved
tion (mg/L as (mg/L as (mg/L {mg/L (mg/L as {mg/L {mg/L Location
Date ratio as K) Hco3) Hco3) as 504) as Cl) as F) 5102) as N) as P) number
05-04-89 - - - - - 12 - —-— 2.3 - 11NO3W30DCAAO1
11-05-90 - - - - 110 12 - - 1.8 - 11NO3W30DCBBO1
06-27-88 - - - - - 11 - - 2.4 - 11NO3W30DDAAO1
07-16-90 - - - - - 3.7 - - .90 - 11NO3W31ADD 01
10-18-78 .6 4.0 310 - 92 14 .3 21 .90 - 11NO3W31DABAO1
01-11~79 .5 4.0 290 - 87 13 .2 22 5.9 -
04-12-79 .5 3.0 300 - 83 13 .2 20 2.7 -
06-26-79 - - 300 - - - - - 3.5 -
06-10-81 .5 4,0 300 - 85 23 .2 22 - -
06-27-88 - - - == - 9.1 - - 1.3 - 11NO3W31DADDO1
08~24-71 - - - - - 7.0 - - .78 .06 11NO3W31DBC 01
08-23-71 - - - - - 8.3 - - 1.0 .02 11NO3W31DCC 01
11-06-78 - - -— - - 9.6 - - -- .02 11NO3W31DDA 01
09-01-71 - - - - - 7.2 - - 1.0 .09 11NO3W31DDAAO2
09-09-71 - - - - - - - - - ==
12-18-72 - - - - - 10 - - - .03
06-04-81 .5 3.0 270 - 65 9.2 .3 23 - -
09-26-90 - - -- - 66 11 - - .91 --
08-25-71 - - - - - 7.1 - - .89 .05 11NO3W32AAA 01
11-19-71 - - - - - 12 - - 2.0 .06 11NO3W32ACC 01
06-28-88 - - - - - 8.9 - - .94 - 11NO3W32CABBO1
05-02-89 - - - - - 10 - - 1.5 - 11NO3W32CACAO1
05-02-89 - - - - - 8.3 - - 11 - 11NO3W32CBARBO1
08-24-71 - - - - - 6.9 - - .89 .05 11NO3W32CBB 01
05~-02-89 - - - - - 8.1 - - 1.1 - 11NO3W32CBBAO1
05-02-89 - -— - - - 19 - - 2.6 - 11NO3W32CBCDO1
05-02-89 -- - - - - 17 - - 2.7 - 11NO3W32CBDCO1
05-02-89 - - - - - 16 - - 2.8 - 11NO3W32CBDCO02
05-02-89 - - - - - 12 - - 2.1 - 11NO3W32CBDCO3
08-24-71 - - - - - 8.1 - - 1.6 .06 11NO3W32cCCD 01
11-05-90 - - - - 76 18 - - 2.7 - 11NO3W32DBCCO1
08-16-90 .6 2.8 190 207 79 13 .3 23 .58 .11 11NO3W33BBAAO2
08-16-90 .6 2.7 190 - 82 13 .3 23 .59 =
08-16-90 .4 3.0 210 214 65 13 .2 25 .94 <.10 11NO3W33BBAAO3
08-17-~71 .5 3.1 - -- 55 6.9 .3 24 - .07 11NO3W33DAC 01
08-06~90 .5 2,9 210 219 57 10 .2 25 .55 <.10 11NO3W33DDDCO1
08-06~90 .6 2.7 230 238 56 11 .3 22 .31 <.10 11NO3W33DDDCO2
09-05-90 .6 3.7 240 243 99 13 .3 28 .91 <.10 11NO3W34CBD 01
08-06-90 .5 3.0 200 201 53 7.7 .2 23 1.4 <.10 11NO3W35DACCO1
10-18-78 - - 180 - - - - - 1.0 - 11NO3W35DCCCcOol
12-26~78 .4 3.0 190 - 52 7.0 .2 23 1.4 -
03-13-79 .5 3.0 180 - 50 7.4 .2 22 .79 -
04-13-79 .5 3.0 190 - 50 7.0 .2 22 1.8 ==
06-27-79 - - 190 - - - - - 1.7 --
08-06-90 .5 2.8 150 152 60 5.0 .2 22 1.9 <.10 11NO3W3SDDBBO1
08-31-71 - - - - - 3.0 - - 1.0 .07 11NO3W36CCD 01
07-19-90 -— - - - - 73 -— - 1.4 - 11NO4W12CDDDO1
06-28-88 - - - - = B.2 - -~ .86 - 11NO4W13AAADO1
07-23-90 - - - - - 9.9 - - .92 -
08-25-71 - - - - - 17 - - .54 .07 11NO4W13cCC 01
07-05-88 - - - - - 13 - - .55 - 11N04W13ccccol
08-18-71 .9 2.9 - - 150 46 ND 13 - .02 11NO4W13DDD 01
07-19-90 - - - - - 13 - - .37 - 11NO4W14CCAAO1
08-10-90 .7 4.6 390 403 190 13 .2 25 .47 <.10 11NO4W14DCCAO1
07-23-90 - -- - - - 43 - - 5.2 - 11NO4W24ADDA02
07-05-88 - - - - - 8.0 - - .48 - 11NO4W24CBBDO1
08-25-71 - - - - - 19 - - 1.6 .05 11NO4W24DAA 01
08-25-71 - - - - - 92 - - 4.1 .01 11NO4W25BAA 01
07~12-90 - - - - - 78 - - 6.2 - 11NO4W25BBBCO1
07~12-90 - - - - - 56 - - 3.5 - 11NO4W25BBBCO3
08-25-71 - - - - - 19 - - .89 .04 11NO4W25DAA 01
06-29-88 - - - - - 19 - - 2.9 = 11NO4W25DBCCO1
08~30~71 - - - - - 11 - - .91 .07 11NO04W25DDC 01
11-05-90 - - - - 79 11 - - .86 - 11NO04W25DDDCO1
02-28-79 .8 4.0 160 -- 78 20 .6 6.8 .14 - 11NO04W25DDDDO1
04-17-79 .7 2.0 350 - 84 14 .4 23 1.3 s
07-03-79 -- -- 260 - - -- -- - .13 --
10-31-90 .4 6.7 260 255 52 47 .2 26 6.7 .10 11NO4W26ACABO1
08-30-71 - - - - -— 6.4 -— - 1.0 .09 11NO4W36BAA 01
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[Analyses by Montana Bureau of Mines and Geology in accordance with methods defined by Fishman and
Friedman (1989). Geologic unit: Qal, Quaternary alluvium; Tsu, Tertiary sediments undifferentiated
(queried where upper contact is uncertain); pTb, pre-Tertiary bedrock. Depth of well reported

in feet below land surface. Abbreviations: /L, micrograms per liter.
Symbols: <, less than; --, no data or not applicable; ND, not detectable]

Table 11.--Trace-element concentratiols of water from wells

Alumi- Chro~
num, Boron, Cadmium, mium, Copper, Iron, Lithium,
Depth dis- dis- dis- dis- dis- dis- dis-
Geo- of solved solved solved solved solved solved solved
logic well {(ng/L (ng/L (ng/L (pg/L (ng/L (ng/L (rg/L

Location number unit (feet) Date as Al) as B) as Cd) as Cr) as Cu) as Fe) as Li)
09NO2WO7ACDDO1 Qal - 05-24-89 - <10 : <1.0 <5 <10 7 4
06-21-89 - <10 <1.0 <5 <10 4 <4
08-22-89 - 20 <1.0 <5 <10 11 5
09-27-89 - 10 <1.0 <5 <10 <3 4
04-18-90 - <10 <1.0 <5 <10 9 <4
04-25-90 - 10 1.0 <5 <10 30 <4
05-29-90 - <10 <1.0 <5 - 5 <4
06-04-90 - 10 . 1.0 <5 <10 3 <4
09NO3W01ABABO1 Tsu 105 11-18-80 <30 70 I <2.0 <2 22 20 10
10NO2W04CDDCO1 Tsu 120 11-06-90 80 110 <5.0 <5 <4 4 15
10NO2W06CBCCO1 Qal 24 11-14-78 -— - - - -— 100 20
12-26-78 - - - - - 1,200 20
04-11-79 - - -- -— -— <10 20
10NO2W0O6DDB 01 Qal 21 01-16-79 -- - -- -— -— 2,700 -
10NO2W06DDBCO1 Qal 24 11-14-78 - - - - - 860 20
01-16-79 - - - - - 510 <10
04-12-79 -— - -— -- - <10 <10
10NO2WO7BBBBO1 Qal 24 12-26-78 - -- ‘ - -- - 310 <10
04-11-79 -- - f -- - - 20 <10
08-17-90 100 110 ‘ <5.0 <5 <4 <4 54
10N02W18DDCDO1 Qal - 06-11-81 <30 50 <2.0 <2 <2 2 <2
10N02W19AAD 01 Qal 74 09-09-71 - - ND ND 80 - -
10N02W29BCC 01 Qal 80 09-10-71 - - ND ND 14 - -
10NO2W31ABA 01 Qal - 09-10-71 - - ND ND 80 - -—
10NO3W01DBCCO1 Qal 22 04-16-79 - -~ - - - 20 <10
06-21-79 - - - - -— 50 <10
10NO3W01DBCCO02 Qal 67 11-15-78 - - - - - 20 <10
01-11-79 - -— ; - - - 9,800 20
04-16-79 - - - -— -— <10 <10
10NO3W02ADB 01 Qal 20 09-05-90 <40 100 I <5.0 <5 8 <4 20
10NO3W02DDDDO1 Tsu(?) 123 08-15-90 <40 <40 1 <5.0 <5 <4 <4 11
10NO3W02DDDDO3 Qal 25 08-14-90 150 50 | <5.0 <5 <4 <4 12
10NO3W03BACBO1 Qal 65 04-16-79 - - - -— - 20 <10
06-09-81 - - - - - <2 4
10NO3W03BACBO02 Qal 24 01-17-79 - - - - - 2,400 <10
04-13-79 -— - -— - -— <10 <10
06-09-81 - - - - - 40 10
10NO3W03cAB 01 Qal 44 08-17-71 - - - -— - 10 -
10NO3W04DCCDO1 Qal 55 08-07-90 170 <40 <5.0 <5 <4 <4 30
10N03W04DCCDO2 Qal 25 08-07-90 50 <40 <5.0 <5 <4 <4 27
10NO3WO5ABA 01 Qal 42 08-17-71 - - } - - -— 10 -
06-04-81 - - - - - <2 7
10NO3W05BAAAC]L Qal 65 01-09-79 - - -— -- -- 1,900 20
04-11-79 -— - -— -- -— <10 20
10NO3WO5BAABOL Qal 28 10-17-78 - - | -— - -— 110 20
12-19-78 - - | -— - - 570 20
05-14-79 -— -- -— - -- 20 20
10NO3W05CcCDDO1 Qal 23 11-02-78 -— - -— - - 430 -
01-10-79 - - -— - - 1,400 20
03-14-79 - - -- -— - 420 20
04-12-79 -— - -— - - <10 20
08-15-90 60 50 7.0 <5 <4 73 20
10NO3W05CcCDD02 Qal 48 08-15-90 140 60 <5.0 <5 <4 <4 21
10NO3WO6ABBCO1 Qal 62 01-09-79 - - -— -— - 990 30
04-11-79 - - - -— - <10 20
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Table 11.--Trace-element concentrations of water from wells--Continued

Manga- Molyb- Stron- Ti- Vana- 2ir-

nese, denum, Nickel, Silver, tium, tanium, dium, Zinc, conium,

dis- dis- dis- dis- dis- dis- dis- dis- dis-

solved solved solved solved solved solved solved solved solved

(ng/L (ng/L (rg/L (ng/L (ng/L (ng/L (ng/L (ng/L (rg/L
Date as Mn) as Mo) as Ni) as Ag) as Sr) as Ti) as V) as 2n) as 2r) Location number
05-24-89 <1 <10 <10 1.0 100 -- <6 6 -- 09NO2WO7ACDDO1
06-21-89 <1 <10 <10 <1.0 100 -- <6 13 --
08-22-89 <1 <10 10 <1.0 130 -- <6 9 -
09-27-89 <1 <10 <10 <1.0 120 -- <6 3 --
04-18-90 <1 <10 <10 <1.0 96 - <6 <3 -
04-25-90 ) <10 <10 2.0 84 -- <6 4 --
05-29-90 <1 <10 <10 2.0 88 - <6 18 --
06-04-90 <1 <10 <10 5.0 91 - <6 <3 --
11-18-80 1 <20 <10 <2.0 320 6 <1 <4 <4 09NO3W01ABABO1
11-06-90 <2 <40 <20 <4.0 340 5 16 19 <6 10NO2W04CDDCO1
11-14-78 60 -- -- - -- -- - -- -- 10NO2W06CBCCO1
12-26-78 800 -- -- -- -- -- -- -- --
04-11-79 300 -- - -- - -- -- -- --
01-16-79 4,900 -- -- -- -- -- -- - - 10NO2W06DDB 01
11-14-78 5,000 - -- -- - - -- -- -- 10NO2W06DDBCO1
01-16-79 4,100 -- -- -- -- - -- -- --
04-12-79 3,700 -- -- -- -- - -- -- --
12-26-178 40 - - - - - - -- -- 10NO2WO7BBBBO1
04-11-79 20 -- -- -- -- - -- - --
08-17-90 15 <40 <20 <4.0 280 5 <4 <6 <6
06-11-81 3 70 <10 <2.0 320 <1 <1 10 <4 10NO2W18DDCDO1
09-09-71 -- - ND -- -- - - 10 - 10NO2W19AAD 01
09-10-71 -- -- 2 -- - -~ - -- -- 10NO2W29BCC 01
09-10-71 -- -- ND -- -- - - -- -- 10NO2W31ABA 01
04-16-79 250 -- -- -- - -- -- -- -- 10NO3W01DBCCO1
06-21-79 40 - -- - -- - -- -- --
11-15-78 <10 -- -- -- -- -- -- -- -- 10NO3W01DBCCO2
01-11-79 30 - -- -- -- -- -- -- --
04-16-79 30 -- -- -- -- -- -- -- --
09-05-90 870 <40 <20 <4.0 580 10 <4 15 <6 10NO3W02ADB 01
08-15-90 <2 <40 <20 <4.0 330 <4 <4 12 <6 10NO3W02DDDDO1
08-14-90 <2 <40 <20 <4.0 420 6 <4 <6 <6 10NO3W02DDDDO3
04-16-79 60 -- -- -- -- -- -- -- -- 10NO3WO3BACBO1
06-09-81 9 -- -- - - -- -- -- --
01-17-79 150 -- -- - - - - -- -- 10NO3WO3BACBO2
04-13-79 20 -- -- -- -- -- -- -- --
06-09-81 7 -- -- -- -- -- -- - --
08-17-71 10 -- -- - - - - -- -- 10NO3WO3CAB 01
08-07-90 <2 <40 <20 <4.0 290 4 <4 <6 <6 10NO3W04DCCDO1
08-07-90 3 <40 <20 <4.0 290 <4 <4 <6 <6 10NO3W04DCCDO2
08-17-71 ND - - -- - - - -- -- 10NO3WO05ABA 01
06-04-81 <1 -- -- -- -- - -- -- --
01-09-79 170 - - -- -- - - - -- 10NO3WO5BAAAQL
04-11-79 80 - - -- -- - - - -
10-17-78 190 - -- - - -- -- -- -- 10NO3WO5BAABO1
12-19-78 130 -- -- -- -- -- -- -- --
05-14-79 80 -- -- -- -- -- -- -- --
11-02-78 90 -- - - -- -- - -- -- 10NO3W05CCDDO1
01-10-79 150 -- -- -- -- - -- -- --
03-14-79 210 -- -- -- -- - -- -- --
04-12-79 130 -- -- -- -- - -- -- --
08-15-90 200 <40 <20 <4.0 190 <4 <4 110 <6
08-15-90 <2 <40 <20 <4.0 220 <4 <4 <6 <6 10NO3W05cCcDD02
01-09-79 640 - - - - - - - -- 10NO3W06ABBCO1
04-11-79 880 - -- - - - - - -
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Table 11.--Trace-element concentrations of water from wells--Continued

Alumi- Chro-
num, Boron, <Cadmium, mium, Copper, Iron, Lithium,
Depth dis- dis- ‘ dis- dis- dis- dis- dis=-
Geo- of solved solved | solved solved solved solved solved
logic well (pg/L (pg/L ' (pg/L (ng/L (pg/L (pg/L (pg/L
Location number unit (feet) Date as Al) as B) as Cd) as Cr) as Cu) as Fe) as Li)
06-21-79 -- -- | - - - <10 20
10NO3W06ACD 01 Qal 48 08-18-71 - - - - - 10 -
06-10-81 - - - -- - <2 20
10NC3WO6CAADO1L Qal 40 11-03-90 100 60 <5.0 <5 <4 6 18
10NO3WO6DBAAOL Qal 34 11-02-78 - - } - - - 4,200 -
01-24-79 - - I - - - 50 20
04-24-79 - - } - - -- <10 20
11-03-90 100 <40 | <5.0 <5 <4 11 18
10NO3W06DBAAD2 Qal 62  04-24-79 - - - - 40 20
11-03-90 <40 90 <5.0 <5 <4 140 22
10NO3WO7ABB 01 Qal 42 08-18-71 - - - - - 10 -
10NO3WO7BBBAO1 Qal 24 11-14-78 - - ‘ - -- - 100 20
04-12-79 - -- -- -- -- 20 20
06-20-79 - - | - -- -- <10 <10
10NO3W08CBCCO1 Qal 23 11-01-78 - - ‘ - - - 80 20
01-10-79 -- - -~ - - 600 20
04-11-79 -- -- - -- - <10 <10
06-21-79 -- -- -- -- - 30 <10
10NO3W0S8CDD 01 Qal 52 06-04-81 - - - - - <2 10
10NO3W09ACCCO1 Qal 64 11-02-78 - - . - - - 170 <10
01-31-79 -- -- - -- - <10 -
04-23-79 -- -- -- -- -- <10 <10
10NO3W09ACCC02 Qal 22 11-02-78 -- -- -- -- - 170 20
- 01-31-79 -- - - - - 50 <10
04-23-79 - - - - - <10 20
06-10-81 -~ - -- -- - 330 10
10NO3W09BAA 01 Qal 17 09-05-90 3,300 70 <5.0 <5 7 5,000 26
10NO3W09BDD 01 Qal 16 09-05-90 40 140 6.0 <5 <4 240 41
09-05-90! <40 180 <5.0 <5 <4 280 39
10NO3W11ABBBO1 Qal 24 12-26-78 - -- -- - - 2,000 <10
03-14-79 - -- - -- - 980 <10
04-18-79 - - - -- - 20 <10
10NO3W11CBAAOL Qal 23 01-19-79 -- -- - -- -- 190 <10
04-23-79 -- - - - - <10 <10
10NO3W11DBD 01 Qal 46 08-16-71 - - - - - 10 --
10NO3W11DDCCO1 Qal 40 01-19-79 - - -- -- - 1,600 <10
04-11-79 -- - -- -- - <10 <10
04-12-79 - -- -- - - <10 <10
06-09-81 - -— - - - 10 5
08-10-90 160 <40 <5.0 <5 4 130 13
10NO3W11DDCCO02 Qal 78 08-09-90 110 <40 | <5.0 <5 <4 <4 11
10NO3W12AAADO1 Qal 55 08-17-90 100 <40 I <5.0 <5 <4 10 14
10NO3W15ABCAQL Qal 39 08-02-90 60 <40 <5.0 <5 <4 4 14
10NO3W15BAD 01 Qal 79 08-17-71 -- - -- - -- 10 -
10NO3W15BCBAO1 Qal 25 01-17-79 - - -- - - 1,700 20
04-17-79 - -- -- -- - 20 20
10NO3W15DDCAO] Tsu(?) 326 08-13-90 - -— <1.0 <5 <10 88 11
08-13-90 210 <40 <5.0 <5 <4 70 10
10NO3W15DDDDO1 Qal 95 08-14-90 220 <40 <5.0 <5 <4 94 15
10NO3Wl6CCDCO1 Qal 44 09-05-79 -- -- -- - -- <10 <10
10NO3W16DBADO1 Qal -- 01-17-79 -- - - -- -- 1,000 <10
03-13-79 -~ -- - -- - 790 <10
04-17-79 -- -- - -- - 20 <10
10NO3W16DCA 01 Qal 60 08-17-71 - - - - - 20 -
10NO3WleDCCCO02 Qal 75 08-13-90 190 90 <5.0 <5 <4 <4 12
10NO3W17ABA 01 Qal 60 08-17-71 -- - - -- - 10 -
10NO3W17ABBBO1 Qal 28 02-06-79 - - -- -- -- 290 -
04-18-79 -- -- - -- - <10 <10
10NO3W17ACADO1 Qal 28 11-15-78 -- -- -- - -- 540 <10
04-11-79 -- - - -- - 20 <10

Footnote is at end of table.
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Table 1l.--Trace-element concentrations of water from wells--Continued

85

Manga-  Molyb- Stron- Ti- Vana- 2ir-
nese, denum, Nickel, sSilver, tium, tanium, dium, Zinc, conium,
dis- dis- dis- dis- dis~- dis- dis~- dis- dis-
solved solved solved solved solved solved solved solved solved
(ng/L (rg/L (pg/L (rg/L (kg/L (pg/L (rg/L (pg/L {ng/L
Date as Mn) as Mo) as Ni) as Ag) as Sr) as Ti) as V) as Zn) as 2r) Location number
06-21-79 340 -- - -- - -- -- - -
08-18-71 ND - - - - - - - - 10NO3WO6ACD 01
06-10-81 <1l - - - -- -- -- -- --
11-03-90 <2 <40 <20 <4.0 210 9 4 <6 <6 10NO3WO06CAADOL
11-02-78 500 - -- - - - -— -- -- 10NO3WO06DBAAOL
01-24-79 760 -- -- - -- - -- -- --
04-24-79 60 -- - - - - - -- --
11-03-90 88 <40 <20 <4.0 250 10 <4 <6 <6
04-24-79 180 - -- - -- - - - -- 10NO3W06DBAACZ
11-03-90 39 <40 <20 <4.0 220 9 <4 <6 <6
08-18-71 ND - - - - - - - - 10NO3WO7ABB 01
11-14-78 220 - - - - - - - - 10NO3WO7BBBAO1
04-12-79 20 -- - - - -- - - --
06-20-79 <10 -- -- -- -- - -- -- --
11-01-78 260 - - - - - - - -- 10NO3W08CBCCO1
01-10-79 180 - - - - - - -- --
04-11-79 100 -— -— - -- - - -— -
-06-21-79 20 -— -— - -- - - - -
06-04-81 <1 - - - - - - - -- 10NO3W08CDD 01
11-02-78 50 - - - - - - - - 10NO3WO9ACCCO1
01-31-79 20 -- - - - - - - -
04-23-79 <10 - - - - - - -- --
11-02-78 <10 - - - - - - - - 10NO3WO9ACCCO2
01-31-79 180 - - - - - - -- -
04-23-79 <10 -- - -- -— - -- - -
06-10-81 14 -- - - -- - - -- --
09-05-9Q 200 <40 <20 <4.0 260 170 15 25 <6 10NO3WO9BAA 01
09-05-90 410 <40 <20 <4.0 450 20 4 13 <6 10NO3W09BDD 01
09-05-90 390 <40 <20 <4.0 450 17 <4 9 <6
12-26-78 70 - - -— - - -— - - 10NO3W11ABBBO1
03-14-79 40 - - - - - - - -
04-18-79 40 -- - -- -— -- -- -- -
01-19-79 30 - - -- -- -- -- - -— 10NO3W11CBAAOL
04-23-79 <10 - - - -— - - - -
08-16-71 10 - - - - - - -- -- 10NO3W11DBD 01
01-19-79 810 - - - - - - - - 10N03W11DDCCO1
04-11-79 20 - -— -- - -- -- -- --
04-12-79 70 - - -- - - -- - -
06-09-81 5 -— - -— - - - - --
08-10-90 260 <40 <20 <4.0 240 <4 <4 <6 <6
08-09-90 19 <40 <20 <4.0 390 <4 <4 <6 <6 10N03w11DDCCO2
08-17-90 <2 <40 <20 <4.0 290 7 <4 <6 <6 10NO3W12AAADOL
08-02-90 <2 <40 <20 <4.0 280 <4 <4 <6 <6 10NO3W15ABCAOL
08-17-71 10 - -- - - -- -- -- - 10NO3W15BAD 01
01-17-79 40 - -- -- - -— -— - -— 10NO3W15BCBACL
04-17-79 20 - - - - - -— - -
08-13-90 14 <10 <10 <1.0 160 - <6 <3 - 10NO3W15DDCACL
08-13-90 13 <40 <20 <4.0 160 6 <4 <6 <6
08-14-90 17 <40 <20 <4.0 210 <4 <4 <6 <6 10NO3W15DDDDO1
09-05-79 100 -- -- -— - -— -— - - 10NO3W16CCDCO1
01-17-79 200 -= - - - - - - - 10NO3W16DBADO1
03-13-79 100 -- -— -— -— - - - -
04-17-79 40 - - - - - - - -
08-17-71 ND - - - - - - - - 10NO3W16DCA 01
08-13-90 <2 <40 <20 <4.0 330 <4 12 <6 <6 10NO3W16DCCCO02
08-17-71 ND - -- -- - - - - - 10NO3W17ABA 01
02-06-79 870 - - - - - - - - 10NO3W17ABBBO1
04-18-79 180 - - -- -- - - - -
11-15-78 20 -- - - - - - -- - 10NO3W17ACADO1
04-11-79 70 -— -- -- -- - - - -



Table 11.--Trace-element concentrations of wgter from wells~--Continued

Alumi~- . Chro~
num, Boron, admium, mium, Copper, Iron, Lithium,

Depth dis~ dis~ dis~ dis~- dis~- dis~ dis-

Geo~- of solved solved solved solved solved solved solved

logic well (pg/L (pg/L (ng/L (ng/L (pg/L (pg/L (ng/L

Location number unit (feet) Date as Al) as B) as Cd) as Cr) as Cu) as Fe) as Li)
10NO3W17ACCCO1 Qal 32 01-30-79 - - -- - - 20 <10
10NO3W17ACCCO02 Qal 44 01-25-79 -- -- -- -- - 370 -
04-19-79 - - -- -- - 20 <10
10NO3W17DDADO1 Qal 43 01-30-79 - - - - - 410 --
04-19-79 - - - - - <10 30
10NO3W18ADA 01 Qal 59 06-11-81 - - - - - <2 5
10NO3W1BADA 02 Qal 41 02-20-79 - -- - -- - 20 -
06-10-81 - - - - - <2 4
10NO3W18ADRBR 01 Qal 90 08-17-71 -- -- -- -- - 10 -
10NO3W18BAA 01 Qal 52 06-04-81 -- -- -- -- - <2 20
10NO3W18CACDO1 Tsu(?) 122 08-16-90 70 <40 <5.0 <5 <4 150 4
10NO3W1%ACC 01 Qal 23 08-18-71 -- - [ - - 10 -
10NO3W22AAAAQ1 Qal -- 01-17-79 - -— -— -— - 270 <10
04-23-79 - - - - - <10 <10
08-14-90 150 <40 <5.0 <5 11 11 12
10NO3W23DAADO1 Tsu(?) 180 08-09-90 190 40 <5.0 <5 <4 300 14
10NO3W24CBD 01 Qal 60 08-16-71 - - -- -- - 10 -
09-09-71 -- - ND ND 150 - -
10NO3W24DBD 01 Qal 67 09-05-90 40 50 <5.0 <5 <4 13 16
10NO3W25BBB 01 Qal 60 09-10-71 - -- ND ND 44 -- --
10NQ3W25CDRBRAO1 Tsu 165 08-08-90 <40 <40 . <5.0 <5 <4 <4 18
08-08-90! <40 <50 <5.0 <5 <4 <4 18
10NO3W25CDBAO2 Tsu 82 08-13-90 130 250 <5.0 <5 <4 4,200 37
10NO3W27CCABO1 Tsu 110 08~16-90 190 <40 <5.0 <5 <4 <4 10
10NO3W27DDC 01 Tsu 43 09~09-71 - - ND ND 54 -— -
10N04W01DCADOL pTb 95 09-14-80 30 <20 <2.0 <2 11 <2 10
10N04W01DCDAO1 pTb 209 09-14-80 250 <20 10 20 38 8 . 40
10NO4W02CBAAOL pTh 110 05-31-90 <40 <40 6.0 <5 <4 <4 7
10NO4W10DAACO1 Qal 16 09~05-90 <40 50 <5.0 <5 <4 <4 9
10NO4W10DDDAO1 Qal 23 01-10-79 -- -- - - - 24,000 20
03~14-79 - - - - - 3,700 <10
04-12-79 -— - - - -— 20 <10
06~20-79 -— - -- - - 20 <10
10N04W12ARBAAOL pTb 105 09-17-80 <30 160 <2.0 <2 10 <2 20
10N04W12ABDCO1 pTh 110 09-15-80 30 <20 <2.0 <2 5 <2 10
10NO4W12ACBBO1 pTb 400 09-15-80 <30 <20 <2.0 <2 27 <2 10
10NO4W12ACDAO1 Qal 23 01~17-79 -— -- - - - 2,300 <10
03-15-79 - - -- -- -- 250 20
04-12-79 - -- -- - - 20 <10
06~20-79 - -- -- -- - <10 <10
10N0O4W12BACDO1 pTb 120 09~-17-80 <30 60 1 <2.0 <2 4 <2 10
10NO4W12BBAAOL pTb 30 09~14-80 30 <20 1 <2.0 <2 5 <2 10
10N04W12BBDBO1 pTh 60 09-17-80 <30 70 <2.0 <2 10 <2 20
10NO4W12CADBO1 Qal 23 01~-24-79 - -- -- -- - 40 <10
04~-12-79 - -- -- - - 20 <10
06~20-79 -- - -- - - 40 <10
10NO4W15DBB 01 pTb 38 08~18-71 - -- - - - 10 -—
10NO4W15DBBBO1 Qal 35 01-30-79 -- -- -- -- - 50 30
04-19-79 -- -- | -- -- ~- <10 30
10NO4W16DAAAO]L pTb 100 10-31-90 <40 <40 1 <5.0 <5 <4 <4 15
10NO4W23BABR 01 Qal 60 08~18-71 - - - - - 940 -
10NO4W23BBBBO1 Qal 23 01-09-79 -- -- - - ~- 710 40
03-13-79 -- -- - - - 550 40
04-12-79 - - -~ -- -~ 30 40
06-19-79 - -- -- - - 50 40
10N04W23BBCBO1 Qal 60 08-02-90 70 60 <5.0 <5 <4 <4 26
10NO4W23BBCB02 Qal 28 08-02-90 <40 60 <5.0 <5 <4 <4 29
11NO2W30DCADO1 Qal 45 01-23-79 - - - - - 80 20
04-20-79 - -- -- -- ~- <10 20
11NO2W31ACAAQOL Qal 44 01-23-79 - -- - -- ~- 310 20

Footnote is at end of table.
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Table 11.--Trace-element concentrations of water from wells--Continued

Manga- Molyb- Stron- Ti- Vana- Zir-

nese, denum, Nickel, Silver, tium, tanium, dium, Zinc, conium,

dis- dis- dis- dis- dis- dis- dis- dis- dis-

solved solved solved solved solved solved solved solved solved

(rg/L (ng/L (rg/L (ng/L (ng/L (ng/L (ng/L (rg/L (rg/L
Date as Mn) as Mo) as Ni) as Ag) as Sr) as Ti) as V) as 2n) as 2r) Location number
01-30-79 360 - - -~ -- -- -- - -- 10NO3W17ACCCO1
01-25-79 140 - - - - - - - - 10NO3W17ACCCO2
04-19-79 90 - -- -- - - -- -- --
01-30-79 800 - - - - - - - -- 10NO3W17DDADO1
04-19-79 4,300 -- - - -- -- -- -- --
06-11-81 <1 - - - - - - - -- 10NO3W18ADA 01
02-20-79 <10 - - - -- - - -- -- 10NO3W18ADA 02
06-10-81 <1 - - -- - - -- -- -
08-17-71 ND - - - - - - - -= 10NO3W18ADB 01
06-04-81 <1 - -- -- - -- -- -- -~ 10NQ3W18BAA 01
08-16-90 250 <40 <20 <4.0 240 4 <4 <6 <6 10NO3W18CACDO1
08-18-71 10 - -- - - -- -- -- - 10NO3W19ACC 01
01-17-79 30 - - - -- -- -- -- - 10NO3W22ARAA01
04-23-79 <10 - - - - - - - --
08-14-90 38 <40 <20 <4.0 140 <4 <4 <6 <6
08-09-90 240 <40 <20 <4.0 260 <4 <4 <6 <6 10NO3W23DAADO1
08-16-71 ND - -- -~ - -- - - -— 10NO3W24CBD 01
09-09-71 - -- ND - - - - 70 --
09-05-90 10 <40 <20 <4.0 250 20 <4 12 <6 10NO3W24DBD 01
09-10~71 - - ND - -— - -- 350 - 10NO3W25BBB 01
08-08-90 <2 <40 <20 <4.0 510 <4 <4 <6 <6 10NO3W25CDBAOL
08-08-90 <2 <40 <20 <4.0 510 <4 <4 <6 <6
08-13-90 2,300 <40 <20 <4.0 840 6 <4 <6 <6 10NO3W25CDBAO2
08-16-90 <2 <40 <20 <4.0 300 <4 <4 10 <6 10NO3W27CCABO1
09-09-71 - -- ND - - - - 60 -— 10NO3W27DDC 01
09-14-80 <1 <20 10 <2.0 520 [ 9 10 <4 10N0O4W01DCADO1
09-14-80 3 <20 40 32 660 20 39 5 40 10N0O4WO01DCDAOL
05-31-90 <2 <40 <20 <4.0 420 8 11 33 <6 10NO4W02CBAAOL
09-05-90 <2 <40 <20 <4.0 230 10 <4 10 <6 10N04W10DAACO]1
01-10-79 2,000 - - - -- - -- - -- 10N04W10DDDAOL
03-14-79 1,100 - - - - -- - - -
04-12-79 580 - - - - -- - - -
06-20-79 920 - - -- - - - - -
09-17-80 <1 20 <10 <2.0 710 7 6 <4 <4 10NO4W12ABAAOL
09-15-80 <1 <20 <10 <2.0 620 7 3 9 <4 10NO4W12ABDCO1
09-15-80 4 <20 <10 <2.0 650 9 11 640 <4 10N04W12ACBBO1
01-17-79 350 - -— - -— - - - - 10N04W12ACDAOL
03-15-79 30 - - - -— _— - -— -
04-12-79 <10 -- - - -- -- - - -
06-20-79 40 -- -- - - - - - -
09-17-80 3 30 10 <2.0 540 4 6 9 <4 10NO4W12BACDO1
09-14-80 <1 <20 10 <2.0 550 9 12 <4 <4 10N04W12BBAAOL
09-17-80 1 20 <10 <2.0 1,100 20 10 <4 <4 10NO4W12BBDB01
01-24-79 230 -- -- - - - - - -- 10N04W12CADBO1
04-12-79 30 -- - -- - - -- -- --
06-20-79 20 - - - - - - - -
08-18-71 ND - - - - - - - - 10NO4W1SDBB 01
01-30-79 580 - - - - - - - - 10NO4W15DBBBO1
04-19-79 1,000 - - - - - - - --
10-31-90 <2 <40 <20 <4.0 610 10 4 <6 <6 10N04W16DAAAOL
08-18-71 1,500 -- -- - - - -- - -- 10N04W23BAB 01
01-09-79 390 - - - - - - - -— 10N04W23BBBRBRO1
03-13-79 100 -- -- - - - - - -
04-12-79 160 - -- - - -- -- -- --
06-19-79 90 _— - - -- -- -- -- --
08-02-90 <2 <40 <20 <4.0 180 <4 <4 37 <6 10N04W23BBCBO1
08-02-90 3 <40 <20 <4.0 150 <4 <4 <6 <6 10NO4W23BBCB02
01-23-79 220 - - - - - - - -- 11NO2W30DCADO1
04-20-79 280 -- - - - - - - -
01-23-79 100 - - - - -- - - - 11N02W31ACAADL
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- Table 1ll.--Trace-element concentrations of rater from wells--Continued
T

Alumi- Chro-
num, Boron, | Cadmium, mium, Copper, Iron, Lithium,
Depth dis- dis- dis- dis~ dis- dis- dis-
Geo- of solved solved | solved solved solved solved solved
logic well (pg/L {(pg/L (ng/L (ng/L (pg/L (pg/L (pg/L

Location number unit (feet) Date as Al) as B) as Cd) as Cr) as Cu) as Fe) as Li)
04-20-79 - - - - -- 20 20
11NO3W08BBBDO1 pTh 208 10-31-90 150 <40 <5.0 9 7 4 10
11NO3Wl2ccccol Tsu 159 10-31-90 <40 50 <5.0 <5 <4 4 11
11NO3W15CCBBO1 Qal 23 01-10-79 - - - - - 2,100 <10
03-14-79 -- - - -- -- 1,700 20
04-13-79 -- -- - -— - 20 <10
11NO3W15DCDDO1 Qal 24 04-13-79 - - - - - <10 20
11NO3W20BBBBO1 Qal 23 10-18-78 -- -- - - -- 40 60
11INO3W21BBAAOL Qal 46 01-17-79 -- - - - - 1,900 <10
03-14-79 - - - - - 1,000 <10
04-13-79 -- -- N -- - <10 <10
11NO3W21DCC 01 Qal 48 08-17-71 - -- - - - 50 -
11NO3W21DDADO1 Qal 65 04-23-79 -- -- - -- -- <10 <10
11N03W21DDADO02 Qal 23 01-09-79 - - - - - 1,400 <10
03-15-79 -- - - - - 2,900 <10
04-23-79 - - - - -- <10 <10
11NO3W22BBCBO1 Tsu(?) 195 08-07-90 110 50 ' <5.0 <5 <4 <4 8
11NO3W22BBCB02 Qal 48 08-07-90 <40 90 <5.0 <5 5 <4 20
11NO3W30DAD 01 Qal 52 08-18-71 - - - - - 10 -
11NO3W30DADAOL Qal 44 11-14-78 - - - - - 20 <10
12-20-78 - - - - -- 200 <10
04-13-79 - - - - -- <10 <10
06-09-81 - - - -- -- <2 2
11NO3W30DADAO2 Qal 25 11-14-78 - - - - - 40 <10
12-20-78 -- -- - - - <10 <10
03-13-79 -- -- - - - 1,200 <10
03-13-79 -- - - - - 70 <10
04-13-79 -- -~ - - - <10 <10
06-09-81 - - -- -— - 50 4
11NO3W3O0DBD 01 Qal 57 06-10-81 - - - -— -- <2 7
11NO3W31DABAO1 Qal 24 10-18-78 - - b -- -- 370 30
01-11-79 -- - - - - 1,700 20
04-12-79 -- - -- -- - <10 20
06-10-81 - - - - - 260 10
11NO3W31DDAAO2 Qal 54 09-09-71 -- - ND ND 14 - -
06-04-81 - - - - - <2 9
11NO3W33BBAAO2 Qal 25 08-16-90 <40 <40 <5.0 <5 <4 <4 18
08-16-90! 130 <40 <5.0 <5 <4 <4 17
11NO3W33BBAAO3 Qal 55 08-16-90 110 <40 <5.0 <5 <4 5 17
11NO3W33DAC 01 Qal 25 08-17-71 - -- - - - 10 -
11NO3W33DDDCO1 Qal 58 08-06-90 <40 50 <5.0 <5 <4 67 21
11NO03W33DDDCO02 Qal 29 08-06-90 <40 <40 <5.0 <5 <4 14 20
11NO3W34CBD 01 Qal 17 09-05-90 70 40 <5.0 <5 <4 <4 21
11NO3W35DACCO1 Qal 29 08-06-90 50 <40 <5.0 <5 <4 14 8
11N03W35DCccCcol Qal 22 12-26-78 - -— - - - 880 <10
03-13-79 -- -— - - - 5,600 <10
04-13-79 - - - - -— <10 <10
11NO3W35DDBBO1 Tsu(?) 103 08-06-90 160 <40 <5.0 <5 <4 <4 8
11NO4W13DDD 01 Qal 85 08-18-71 - - -—— -—— - 10 -
11N04W14DCCAOL Tsu(?) 112 08-10-90 190 50 <5.0 <5 <4 <4 16
11NO4W25DDDDO01 Qal 20 02-28-79 -- -- - - - 44,000 -—
04-17-79 -- -- - - - <10 40
11N04W26ACABO1 pTb - 10-31-90 110 50 <5.0 <5 <4 <4 17

IDpuplicate sample.



Table 11.--Trace-element concentrations of water from wells--Continued

Manga- Molyb- Stron- Ti- Vana- 2ir-

nese, denum, Nickel, Silver, tium, tanium, dium, Zinc, conium,

dis- dis- dis- dis- dis- dis- dis- dis- dis-

solved solved solved solved solved solved solved solved solved

(pg/L (pg/L (ng/L (rg/L (pg/L (pg/L (pg/L (pg/L (rg/L
Date as Mn) as Mo) as Ni) as Ag) as Sr) as Ti) as V) as 2n) as 2r) Location number
04-20-79 150 -- -- -- - -- -- - -
10-31-90 4 <40 <20 7.0 260 10 11 77 8 11NO3WOSBCBDO1
10-31-90 <2 <40 <20 <4.0 340 7 8 7 <6 11NO3Wl2Cccccol
01-10-79 210 -- -- -- - -- -- -- - 11NO3W15CCBRBRO1
03-14-79 50 -- -- -- -- -- -- -- -
04-13-79 30 -- - -- -- -- -- -- -
04-13-79 460 -- -- - - -- -- - -- 11NQO3W15DCDDO1
10-18-78 150 -- -- - - -- -- - -- 11NO3W20BBBB01
01-17-79 220 - - - -- -- -- -- -- 11NO3W21BBAAOL
03-14-79 90 - -- -- -- -- - - -
04-13-79 80 -— -- -- - -- -— - -
08-17-71 650 - - - - - - -- - 11N03W21DCC 01
04-23-79 80 - - - - - - -- - 11NO3W21DDADO1
01-09-79 240 - -- - - -- - - - 11NO3W21DDADO02
03-15-79 500 -- -- - - -- -- -- --
04-23-79 140 -- - -— - -- -- -- -
08-07-90 11 <40 <20 <4.0 320 <4 <4 <6 <6 11INO3W22BBCBO1
08-07-90 2 <40 <20 <4.0 660 <4 <4 <6 <6 11N03W22BBCB02
08-18-71 60 - -- - - -- - - - 11NO3W30DAD 01
11-14-78 160 - -- - - - - - - 11NO3W30DADAOL
12-20-178 100 -- -- - - -- - - -~
04-13-79 30 -- - - - - - - --
06-09-81 9 - -- -- - - -- - --
11-14-78 200 - - - - - -- - -- 11N03W30DADAD2
12-20-78 230 -- - -- -- - - - --
03-13-79 130 -- - - - - - - --
03-13-79 40 -- - - -- - -- - --
04-13-79 40 -- - - -- - -- - --
06-09-81 27 - - - - - - - -
06-10-81 <1 - -- -- - -- -- -- - 11NO3W30DBD 01
10-18-78 570 - -- - -- -- -- -- -- 11NO3W31DABAO1
01-11-79 100 -- - -- - - -- -- --
04-12-79 60 -- - -- - - -- - --
06-10-81 19 -- -- -- -- - -- -- -
09-09-71 -- - 4 -- - - -- 30 -- 11NO3W31DDAAD2
06-04-81 <1 - -- -- -- - -- -- -
08-16-90 6 <40 <20 <4.0 260 5 <4 <6 <6 11NO3W33BBAAO2
08-16-90 7 <40 <20 <4.0 260 8 <4 <6 <6
08-16-90 2 <40 <20 <4.0 270 6 <4 <6 <6 11NO3W33BBAAO3
08-17-71 ND - - -- -- - -- -- - 11N03W33DAC 01
08-06-90 9 <40 <20 <4.0 230 <4 <4 <6 <6 11N03W33DDDCO1
08-06-90 36 <40 <20 <4.0 250 <4 <4 <6 <6 11NO3W33DDDCO02
09-05-90 45 <40 <20 <4.0 310 20 14 8 <6 11NO3W34CBD 01
08-06-90 <2 <40 <20 <4.0 370 <4 <4 <6 <6 11NO3W35DACCO1
12-26-178 20 -- -- -- - -- -- -- -- 11N0O3W35DCCCO01
03-13-79 50 -- - -- -- -- - - --
04-13-79 20 -- - -- -- -- -- -- -
08-06-90 3 <40 <20 <4.0 310 <4 <4 <6 <6 11NO3W35DDBB0O1
08-18-71 ND -- -- - -- -- -- -- - 11N04W13DDD 01
08-10-90 <2 <40 <20 <4.0 310 6 <4 <6 <6 11N04W14DCCADL
02-28-79 2,300 -- - -- -- -- -- -- - 11N04W25DDDDO1
04-17-79 640 -— -- -- -- - -- -- -
10-31-90 <2 <40 <20 <4.0 680 10 10 6 <6 11NO4W26ACABROL
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Laboratory A, Energy Laboratories,
Chemistry Laboratory Bureau, Montana Departmen
Compounds analyzed usin
--, compound not

Sciences,

Helena, Mont.
Agency method 524.2.

Table 12.--Minimum reporting levels for analysis of
volatile organic compounds in water samples

U.s.

Inc., Billings, Mont.; Laboratory B,

of Health and Environmental
Environmental Protection
nalyzed by laboratory]

Minimum reporting

Minimum reporting

level, in micrograms level, in micrograms
per liter
Labo- Labo- Labo- Labo-
ratory ratory ratory ratory
Compound A B Fompound A B

Benzene 0.5 0.5 1,3-Dichloropropane }.0 0.5
Bromobenzene 1.0 .5 2,2-Dichloropropane 1.0 .5
Bromochloromethane 1.0 .5 1,1-Dichloropropene 1.0 .5
Bromodichloromethane 1.0 .5 cis-1,3-Dichloropropene 1.0 .5
Bromoform 1.0 .5 trans-1,3-Dichloropropene 1.0 .5
Bromomethane 1.0 .5 Ethylbenzene 1.0 .5
n-Butylbenzene 1.0 .5 Fluorotrichloromethane -- .5
sec-Butylbenzene 1. .5 Hexa: lorobutadiene, 1.0 .5
tert-Butylbenzene 1.0 .5 Isopjtpylbenzene 1.0 .5
Carbon tetrachloride .5 .5 p-Iso%ropyltoluene 1.0 .5
Chlorobenzene 1.0 .5 Methylene chloride 1.0 .5
Chlorodibromomethane - .5 NaptZLlene 1.0 .5
Chloroethane .0 .5 n-Propylbenzene 1.0 .5
Chloroform 1.0 .5 Styrene 1.0 .5
Chloromethane 1.0 .5 1,l,le-Tetrachloroethane 1.0 .5
2-Chlorotoluene 1.0 .5 1,1,2&2-Tetrachloroethane 1.0 .5
4-Chlorotoluene 1.0 .5 Tetrachloroethene .5 .5
Dibromochloromethane 1.0 - Toluene 1.0 .5
1,2-Dibromo-3-chloropropane 1.0 .5 1,2,3-Trichlorobenzene 1.0 .5
Dibromomethane 1.0 .5 1,2,4-Trichlorobenzene 1.0 .5
1, 2~-Dibromoethane 1.0 - 1,1,1~Trichloroethane .5 .5
1,2-Dibromomethane - .5 1,1,2FTrichloroethane 1.0 .5
1,2-Dichlorobenzene 1.0 .5 Trichloroethene .5 .5
1,3-Dichlorobenzene 1.0 .5 Trichlorofluoromethane 1.0 -
1,4-Dichlorobenzene .5 .5 1,2,3-Trichloropropane 1.0 .5
Dichlorodifluoromethane 1.0 .5 1,2,4-Trimethylbenzene 1.0 .5
1,1-Dichloroethane 1.0 .5 1,3,5-Trimethylbenzene 1.0 .5
1,2-Dichloroethane .5 .5 Vinyl chloride .5 .5
1,1-Dichloroethene .5 .5 Xylenes 1.0 --
cis-1,2-Dichloroethene 1.0 .5 m + erylene - 1.0
trans-1,2-Dichloroethene 1.0 .5 o-XylEne - .5
1,2-Dichloropropane 1.0 .
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Table 13.--Minimum reporting levels for analysis of semi-volatile organic compounds in water samples

[Laboratory A, Energy Laboratories, Inc., Billings, Mont.; Laboratory B,
Chemistry Laboratory Bureau, Montana Department of Health and Environmental
Sciences, Helena, Mont. Compounds analyzed using U.S. Environmental Protection

Agency method 8270 or 604. --, compound not analyzed by laboratory]

Minimum reporting Minimum reporting

level, in micrograms level, in m@crggrams

Labo- Labo- Labo- Labo-

ratory ratory ratory ratory

Compound A B Compound A B

Acenaphthene - 10 2,4-Dinitrophenol 10 50
Acenaphthylene - 10 2,4-Dinitrotoluene - . 10
Anthracene - 10 Di-n-octylphthalate -- 10
Benzo (a) anthracene - 10 2,6-Dinitrotoluene - 10
Benzo (a) pyrene - 10 bis(2-Ethylhexyl)phthalate -- 10
Benzo(b) fluoranthene - 10 Fluorathene - 10
Benzo(g,h,1i)perylene - 10 Fluorene - 10
Benzo (k) fluoranthene -- 10 Hexachlorobenzene -- 10
Benzoic acid - 50 Hexachlorobutadiene - 10
Benzyl alcohol -- 10 Hexachlorocyclopentadiene - 10
4-Bromophenyl-phenylether - 10 Hexachloroethane -- 10
Butylbenzylphthalate - 10 Indeno (1,2,3-cd)pyrene - 10
4-Chloroaniline - 20 Isophorone - 10
bis(2-Chloroethoxy)methane - 10 2-Methylnaphthalene - 10
bis(2-Chlorethyl)ether -- 10 2-Methlyphenol - 10
bis(2-Chloroisopropyl)ether - 10 4-Methlyphenol - 10
4-Chloro~3-methylphenol 2.0 20 Napthalene - 10
2-Chloronaphthalene - 10 2-Nitroaniline - 50
2-Chlorophenol 2.0 10 3-Nitroaniline - 50
4-Chlorophenyl-phenylether - 10 4-Nitroaniline - 50
Chrysene - 10 Nitrobenzene - 10
Dibenz (a,h) anthracene - 10 2-Nitrophenol 2.0 10
Dibenzofuran - 10 4-Nitrophenol 10 50
1,2-Dichlorobenzene - 20 N-Nitroso-di-n-propylamine -- 10
1,3-Dichlorobenzene - 10 N-Nitrosodiphenylamine - 10
1,4-Dichlorobenzene - 10 Pentachlorophenol 10 50
3,3’-Dichlorobenzidine -- 20 Phenanthrene - 10
2,4-Dichlorophenol 2.0 10 Phenol 2.0 10
Diethylphthalate -- 10 Pyrene -- 10
2,4-Dimethylphenol 2.0 50 1,2,4-Trichlorobenzene -- 10
Dimethylphthalate - 10 2,4,5-Trichlorophenocl - 50
Di-n~butylphthalate -- 10 2,4,6-Trichlorophenol 2.0 10
4,6-pDinitro-2-methylphenol 10 50
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Table 14.--Minimum reporting levels for analysis|of pesticides in water samples

[Analyses by Laboratory Bureau, Agricultural and Biological
Sciences Division, Montana Department of Agriculture, Bozeman, Mont.
Abbreviation: pg/L, micrograms per liter]

T

Minimum Minimum
reporting reporting
level level
Compound (rg/L) Compound {(rg/L)
Chlorinated-acid pesticides! -
Clopyralid 1.0 S-Fydroxy dicamba 0.040
Dicamba .081 MC#A 2.0
Dinoseb .40 PCF .10
2,4-D .20 Picloram .14
2,4-DB 4.0 Siﬁvex .20
Organophosphorus pesticides?
Diazinon .25 Malathion .1
Ethyl parathion .1 Methyl parathion .1
Thiocarbamate pesticides?
Triallate .5

lAnalyzed using U.S. Environmental Protection Agency method 3.
2Analyzed using U.S. Environmental Protection Agency method 1.
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